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Buys the Material 
To Build 


NO MONEY 
IN ADVANCE 


We Save Home Builders 30% to 50% 


The Chicago House Wrecking Co. would not dare ship Design No. 152-D 
you a carload of building material, valued anywhere from $500 ation Seems ene aa. 
$1,000 without one cent down, if we misrepresented one | ; MOdq™m. Up-to-date inter. 
single item. You are perfectly safe, we take all the risk. 
No one else in all the world can make such low prices on new Building Material. 
# Our reputation as cash buyers places at our command, first—every bargain worth 
having. We are satisfied with one small profit—let the ‘in- between profits remain in 
your pocket—means an immense saving—that means all previous 
Design No. 117 


9635 So New Building Material Prices S-M-A-S-H-E-D 


ern Bungalow, Then, when our expert knowledge of what to buy and how to buy at the right 

Excellent Interior Size, 39 prices is combined with the expert knowledge of our most complete Architectural 

feet, hes by 27 foot, Department, the result is practical, modern, beautiful buildings, constructed absolutely 
without waste—to satisfy all tastes and all pocketbooks. 

We not only save you from 254 to 504 on your completed building, but we give 
you all the assistance you need for its proper and economical construction, free of 
charge— Blue Print Plans, prepared by expert architects, Specifications and Material 
Lists, together with any other information you may need 

Compare our offers and you will be satisfied that none can compete with our price 
—and none can equal our service. 


10,000 FREE 
« Mail the Coupon Today 

A truly wonderful book given away Free. One hundred pages of modern, up-to- 
date designs. Free to all parts of the United States. Other points upon receipt of 25c. 


Brings Complete $50 Set Blue 


Desi, No. 55 e 
po > Prints and Specifications for 
$65 Seta cooms Any of These Beautiful Homes 
roomy. Size 22 ft. by 31 ft. The object of this advertisement is not to sell plans, but if you are interested in 
any of the designs shown on this page, we will, to save time, send a complete set 
of Plans. Specifications and+full descriptive Material List, showing sizes, style, qual- 
ity and catalog number of the material that we furnish. The best part of it is, that 
the entire $2 will be credited on your order, or if plans do not suit, you may return 
them and all but 50c will be refunded. In addition, we will also name, upon request, 
delivered prices for complete Plumbirg Outfit and Heating Plant of any kind and 
furnish “FRI specifications free of charge. 


Price Wrecking Catalogs 


Send for our Special Building Material Catalog No. 100, Plumbing Catalog No. 133 
and Heating Catalog No. 120 showing a complete line of construction of house, barn, 
or any other building. The newest and latest features in each line at low prices. 


LU Read Our Guarantee—It Is Your Protection 
Design No. 50 Our guaranteed } peebegitcn to you is to furnish the material as specified in the 
Eight Rooms Material List in all brand new stock, of the grade, sizes, style, quality and catalog 
7 and Bath, very Dumber mentioned, and in quantities sufficient to complete the design strictly accord- 
attractive Ex- ing to the plans. We also guarantee prompt shipment of order. All material load- 
terior: Five Closets, Airy ed in one car from our plant here, Qyy Paid-Up Capital Stock, $2,000,000 
Balcony. Size 28 ft. by 28 ft. Heating Plants 


Write for our ee 
outfit, We guar- 9 
to ‘You Cam BUILD EC! 
Piumbing ouse Wr ng 
ema : A BOOK OF PLAN * Dept. F.7, Company, 
Water and Warm |: Chicago, Ill. 
: @s. nd me your $10,000 Plan Book 
quirements. Big |i FREE. I am also interested in 
Saving. 
$96 Bath, Large ChicagoHouse Wrecking |: 
ving an 3 
Main Bedroom, Modern i Company, Dept. F-7 3 
every respect. Size 27 x 36 ft. CHICAGO * Town “ 
County State........ 
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THE NAVY OFFERS YOU 


YOUR OPPORTUNITY 


JOR years the Navy has received unskilled young 
men, trained them in obedience and discipline, 
}] taught them useful vocations, paid them well 
s'] for their time, provided them with wholesome 
’ food, offered facilities for sports and athletics, 
cared for them when sick or injured, and returned them to 
civil life useful citizens. 


The Opportunities in the Navy are Now Greater than Ever 


A large increase in the enlisted force has been authorized, creating a 
great many vacancies, and offering chances for advancement to 
capable, ambitious men. New battleships will soon be placed in 
commission, larger and more complicated than any previously built, 
vessels of other types, such as destroyers, submarines and supply ships, 
are also being built, requiring many men skilled in the various trades. 


The Navy Has Its Own Training Schools 


which are thorough and practical in every respect. Young men are 
sent to these schools for instruction without cost, and are paid while at 
the schools. 


No Previous Training is Necessary 


if you are between 17 and 265 years of age ;—— You are only required 


to be an American citizen, able to read and write, physically qualified, 


and prove that you are of good character. Men over 25 are only 
enlisted with a trade. 


If you want to make a fresh start in life, and be given a chance to 
make good, without any cost, then find out what the Navy offers 
YOU. Send for an illustrated booklet, “The Making of a Man-O’- 
Warsman” telling all about the Navy. Free for the asking. Address 


BUREAU OF NAVIGATION 


Navy Department Box 69 Washington, D. C. 
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Everybody 


wants good tools 


No. 
Price $0.85 


must be made in a certain way Pick up and “he 
bearing the 45 year famous trade mark 


KEEN KUTTER 


‘le 


Socket Firmer 


There's a Keen Kutter tool for every possible 
need. Look for the trade mark, found on eve 
tool. If Keen Kutter tools are not found wi 


your dealer, write us. 
ill Recollection of Quality 
j ‘ile Remains Long After the 
Price is Forgotten.’”’ 


Trade Mark Registered. —E. C. SIMMONS “il 


SIMMONS HARDWARE 
‘it 


‘ie COMPANY, Inc. 
St. Louis and 
New York 
U, S. A. 


Ratchet Brace 
No. 
|Price $2.CO))) 


We 


Keen Kutter tools are not made haphazard, 

nor by guess. They do not embody crank ideas. 

Skilled workmen have found, through an infinite amount of 
experience, that a tool, to be most convenient and most usefu 


ull 


ft” any tool 


No. KIB You will find it has the right “feel.’* It balances right, — vy 
All Sizes the weight is right—it “comes right to your hand” *T'*®"™ 
Prices$O65to It is what distinguishes Keen Kutter tools from 
$1.25 all others. 


Cabinet Saw, 
No. Price $0.85 


CUTLERY 


No. KH2 
Price $0.80 


lron Block Plane 
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$ repair SHOP 
HOP 
I am now running my own 
repair shop—making money 
Started without capital or any 
a previous knowledge of auto- 
mobiles. Learned with 
WorkING Mopet System. Got 
my start through Dyxr’s Em 
PLOYMENT PLAN 
The hind of testimoniats we want 
show you—actual proofs. 


I give your course credit for having started me in the auto repair busi- 
ness. 5 do ir work for auto owners. The enclosed photo shows a job 
doing for Mr. Frank Bellers at his home on his Overland car, I make a 
alty of grinding valves and overhauling cars and always have work 
ahead sometimes buy used cars and overhaul them to sell. Iam now 
making preparations to go into the business ona larger scale and take the 
agency for a car. Hoping this letter will be of service to you, I remain, 
3 E. A. LAMB, proprietor of Lamb's Auto Shop, 
(Peb, 12, 1912.) 1221 Buchanan Street, Moberly, Mo. 
Why Such Results 

Such success is not the result of a mere correspondence 
course. The Dyke system is that, but a great deal more in 
addition. Mr. Frederick Marwick of Scranton, Pa., said, “As 
a practical man, I find in your models the real key to teaching 
by mail —- this makes the course interesting as well as instrue- 

And he hit it exactly right. 

Dyke’s Wondertul Working Models 

(The original and only system of its kind. Patent applied for.) 

with real metal movable parts are the true secret to the success 
of students of the Dyke System. On these models you get 
actual practice, see the actual operation of the different parts 
of the auto, and learn more than you could from the auto itself. 
That is why so many of our graduates immediately start repair 
shops or step right into positions as chauffeurs without a day's 
experience, after they finish Dyke's Course — and it would sur- 
prise you how quickly and easy you will learn with this system. 

if you think Mr. Lamb's case is an exception, read below some 
More Proof 

E, Dwyer, 31 N. Willow St., Montclair, N. J.. 19 years old, receives $25 
a week and board, 

Harry J. Herbin, Jamestown, Kans., was a farmer, but has doubled his 
income repairing and selling autos. a 

: y. R. McClelland, Astoria, Ill., was an auto driver. Became profes- 
sional chauffeur and more than doubled his sal ° 
onald Stewart, Oakland C nd., became a chauffeur at $25 a week. 
. M. Fewins and 8S. layback, both graduates, are now running a 
Garage and Repair Shop at Woodbine i 
And we could continue until we 


All the Result of the Dyke System free. 
You can obtain the same start these men had—all the help 
and more, because we have just brought the instruction up to 
date.enlarged the books,added a new manikin of the assemb]y of 
the auto andthe power plant. None of these men had the help of 

Our Employment Plan for Students 

This represents years of work to provide something that 
no other school had, namely, a way for the graduate to get 
acquainted with auto and garage owners, to prove his ability 
and to immediately secure profitable employment. 

Mr. Dyke has been identified as a pioneer inventor, sup sly 
man, etc., with the auto industry since its beginning. e 
originated the first Auto Supply Co. and published the first book 
on autos in America. Noothee man with such experience is to- 
day teaching others. And all the experience and inside informa- 
tion of the auto business he has thus gained, is embodied in this 
Employment Plan. these men whose endorsement are 
here given, could make so much money out of this System 
without other help, think how much more you should do with 
the assistance of this Employment Plan. 

Not one of these men lost a day’s income training for the 
new work. Under the Dyke System the entire course, models, 
ete, are sent to you at one time, you then take your time to 
study the instructions and obtain experience on the models 
right in your own home during spare time. (On completion 
of Course you are awarded a handsome Diploma.) 

Even the regular price of this training is only $15, ‘but if 
you write at once we will explain a special proposition whereby 
you can secure all the textbooks, the five real working models, 
the manikin and all the features for 

Only $12 Right Now 

This is a chance you may never have again to get into the 
fastest growing, best paying industry the world has ever known, 
a field that is growing faster than men can qualify for the work. 


aF- WRITE TO-DAY for Details of 
Employment Plan and THIS FREE BOOK 


It is instructive and interesting—does not cost 
you a cent and places you under no obligations 
whatever—You need it for your own sake, not mine. 
Don't wait—there’s no profit in waiting— WRITE 
NOW and learn how you can obtain all this train- 
ing for only $12, if you act immediately. 


DYKE’S CORRESPONDENCE SCHOOL OF MOTORING 
We have sted mor han combined 
Our system is a NEW IDEA and original and different from others. 


Mission Furniture 
HOW TO MAKE IT 


50 Designs for $1.00 


What one man accomplished 

with the aid of these books: 
Popular Mechanics Co., iH 

318 W. Washington St., Chicago. 
Sirs: Please send me Part Two, Mission Furniture: How 
to Make It, by mail postpaid. Ihave Part One, and have 
made and sold $400.00 worth of one piece of furniture, and 
Iam not a carpenter either, but with the instructions 
“Written so I can understand it,” I have a business of 
my own, Yours truly, 
JOHN S, COLEMAN, 


TWO VOLUMES 
PART ONE | PART TWO 
21 Designs. 96 Pages. 32 Designs. 128 Pages. 
Cloth Cover. Price 50c Each, Postpaid. 


POPULAR MECHANICS BOOK DEPT. 
318 W. Washington Street, CHICAGO 


» Miss. 


Every Essential Step 
in wood-working is given in the book 


Wood-Working for 


Amateur Graftsmen 
By IRA S. GRIFFITH, A.B. 


The chapters dealing with making special articles 
bring out every cut, pe and process used in this 
important trade, and the proper use and care of tools, 
working up of materials, etc., are treated thoroughly 
and plainly. 

CONTENTS : 


Making Out a Stock Bill—Laying Out Rough Stock—Hand Saws— 
Sawing with Hand Saws — Planes: How to Set and Adjust the Irons 
— Squaring Up Mill Planed Stock— Squaring Up Rough Stock — 
Whetting Plane Irons and Chisels—Grinding Plane Irons and Chisels 
— Making a Bird Box — Making a Tabouret — How to Make an 
Umbrella Stand — Making a Magazine Stand — Making a Table — 


Making a Cabinet. 128 pages — 125 illustrations — 5x7 — Cloth. 
PRICE 50 CENTS POSTPAID 

Order of your dealer or 

POPULAR MECHANICS BOOK DEPT. 

318 W. Washington St. CHICAGO 
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‘ » 
“YOUNG MAN was recentiy selected for promotion to the managership of 
his firm’s Pacific Coast branch. At a directors’ meeting he was called in 
d and introduced by the President. Twelve pairs of sharp eyes took his meas- 
ure. His personality was distinctive. The first impression was a favorable one. 
“How much business did we do on the Coast last year,” he was asked by the Chairman. 
“About,—er—well, I can’t exactly remember,” was the answer. 
{ Another man whose memory was better got the position. 
Now Memory is not a Gift, it is an Accomplishment. You are not born with a good or a bad 
memory. You are endowed with latent powers, it rests with you whether you let them lie dormant 
—or develop them to the degree that will make you a man way above the Common Herd. The big 
men everywhere, in Business, Science, Religion, Literature, Law or any other vocation are the ones 
ss who have developed their powers of Concentration, Attention, and Retention. 
Their minds are not garbaged with rambling, unrelated, disconnected ideas, They 
have learned to direct and control their thoughts, and so can you. 
Memory Training is not for a select few, it is for YOU. 
Let this thought encourage you, that YOU can attain 
: your highest aims if you wish, HOW? Write NOW 
for my free booklet, “How to Remember,” using coupon 
below, or drop a postal card. 
De luxe edition __ How to get a FREE copy of this book 
actly suited to —— PROF. be 
the 
sires to be a successful Send me free Booklet, “How to Remember,” 
also full particulars how to obtain a free copy 
of “ Dickson's How to Speak in Public. 
cver, present a copy a 
who enrolis for 
Training Public Speak- my coarse of Street 
ing, Self Expression, and memory train- — 
Principal of the Dickson ing within ten 
-Memory School, Auditorium days after read. 
Building Chicago. ing this offer City State 
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They Show and Name Every Part 


Six Cylinder Auto pe 
Showing Model Unfolded 


Series of 8 Lithographic Models 


Automobile — Locomotive — Steamship Price 
Wireless Telegraph—Steam Engine—Steam |5Oc Each 
Turbine—Gas Engine—Dynamo Set of Eight 
Size Unfolded 9'2 x 25 Inches $3.50 Postpaid 


The illustrations (actual photographs) convey some idea of the great amount of accurate detail 
of intricate mechanisms shown by our models. It is impossible by means of these small pictures, 
however, to show more than one set of flaps or folds turned outward, whereas, in reality, some of 
the models are composed of as many as 14 different layers each showing some part or set of parts. 


The ingenious way in which all the interrelated mechanism is thus clearly shown can only be 
appreciated by seeing and examining the models themselves. The ease with which the detail may 
be studied will be readily understood as by turning the flaps the models can be practically disassembled 
and put together again. Each part is numbered to correspond with its name found on a printed key. 


You can get more information about the construction and operation of these machines by use 
of the models than in any other way. No detail is omitted. Everything is accurate and in true 
proportion and they have the approval of the manufacturers of the machines represented. They 
are not toys in any sense but are educational in character and worth many times their cost. 


Invaluable for individual study or supplementary to school courses. 


Reduced Prices to Schools Ordering Quantities 


Atlantic Type 
Passenger Locomotive 
Showing Model Unfolded 


POPULAR MECHANICS BOOK DEPARTMENT 


SOLE AGENTS 318 W. WASHINGTON STREET CHICAGO 


Please Mention Popular Mechanics 


4 
Latest Type \ 
| 
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How to Design | 
and Build 


Aeroplanes 


BY 
VICTOR LOUGHEED 


PRACTICAL EXPERT 


HIS book, which is just 

new from the press, and 
is therefore the latest and 
most up-to-date contribution to flight engineering, is 
particularly interesting in that it goes deeply into the 
questions of aeroplane efficiency, particularly with regard 
to the theory and the practical application of streamline 
form and sections, along the same lines as have been sug- 
gested by Mr. Lougheed recently in articles in Popular 
Mechanics, except that, of course, in the book the data 
given is greatly amplified, in both text and illustrations. 
Most of the information herein contained is not only 
new and important, but covers researches that have 
been duplicated by no other authority, and that can 
be secured nowhere else except in this book. 


75 Original Drawings. Pocket Size 
Cloth $1.00. Morocco $1.50. Postage 7c extra 


POPULAR MECHANICS BOOK DEPT. 


318 W. Washington St., CHICAGO 


A Timely Book—Just Issued 


Hand-Forging and Wrought- 


lron Ornamental Work 
By Thos. F. Googerty 


Brief Outline 
of Contents 


Introductory—The Spirit 
of Decorating — Correct 
Principles in Designing 
— Equipment — How to 
Draw the lron— Working 
atthe Forge — Various 
Processes described— 
Various Forms of Weld- 
ing— Brazing —T wisting 
—Banding — Riveting— 
Scrollwork—Grilles— 
Welded Scroll work—Box 
Forging — Embossing— 
Forms in Relief— Raised 
Forms—Special Designs 
—Drawer Pullsand 


Hinges, etc. — Door 


Plates—Iron Lamps. 


208 Pages, 122 Illus., Price $1 Postpaid 


POPULAR MECHANICS BOOK DEPT. 
318 W. Washington St., CHICAGO 


“Lack of knowledge” stands be- 
tween every man and a successful 
career— between the day-laborer and 
his high-salaried boss—between the 
rodman and the expert engineer. 

Two ways are open to the beginner to obtain 
ay knowledge of Civil Engineering. 

irst, by actual experience requiring from five 
to ten long years of hard service. Second, 
from the conveniently compiled and classified 
pages of the American School’s new 


CYCLOPEDIA OF 


CIVIL ENGINEERING 


Eight massive volumes, 3,908 pages, 3,000 illustrations, 
folding maps, diagrams, etc. Bound in half morocco and 
printed on special enameled paper in large, clear, readable 
type. 

This Cyclopedia is a complete review of Civil Engineering — every 
problem likely to confront you in your daily work is solved and the solu- 
tion placed before you in such a manner that you cannot fail to understand 
and profit by it. Every railroad employe, every man in construction and 
engineering departments, every foreman and superintendent should have 
these books—no beginner can afford to be without them and the expert 
engineer should always have them at his elbow for quick reference 


READ THIS SPECIAL LIBERAL OFFER 


The regular list price of this great work is $40.00 — yet to introduce the 
exceptional home instruction methods of the American School of 
Correspondence, we are, for a brief period, offering the set at only 
$24.80 — $2.00 after you decide to keep the books (if you want them) and 
$2.00 a month until paid for Remember We send the books, express 
prepaid, to your own home, where you can examine them carefully, for 
seven days—a full week, free of charge. In sending the coupon you pay 
no money, nor do you place yourself under any obligations whatever. The 
books are fully prepaid to you, and if you do not care to keep them, aftera 
thorough examination, notify us— we'll have them returned at our expense. 


IMPORTANT SUBJECTS COVERED 
Drawing, Plane Surveying, Plotting and Topography, Strength of Materials, 
Masonry, Reinforced Concrete, Hydraulics, Waterways, Water Supply, Irriga- 
tion, Water Power, Sanitation, Highway Construction, ob Construction, 
Roof Trusses, Practical Problems, Bridge Engineering, Rai 1 
Cost Analysis. 


ANOTHER GREAT FREE OFFER 


With every set is included a year's Consulting Membership entitling 


you to the free advice of a corps of Civil Engineering Experts This 
will give you practical help in handling working problems which are too 
specific to be taken up in detail in the Cyclopedia. There will be no limit 
to this service A single problem solved for you might be worth more 


than the first cost of the books. 


American School of Correspondence, Chicago, U.S. A. 
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LACK of KNOWLEDGE 


FREE OFFER COUPON 
American School of Correspondence, Chicago, U.S. A. 


Piease send Cyclopedia of Civil Engineering for 7 days’ free exami- 
nation. I will send §2 within 7 days and §2 a month until I have paid 
$24.80; otherwise 1 will notify you and hold the books subject to your 
order. Title not to pass until bully paid. Pop. Mech. 8-12 


OCCUPATION 


EMPLOYER 


Please Mention Popular Mechanics 


AEROPLANE 
DESIGNING 
= 
| | ; | 
_ | 
i 
| 
HAND FORGING 
OF 
PRICE ONE DOLLAR 
ADDRES 
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Classified Advertisements 


Advertisements in this section, 10 cents per word, each insertion, minimum 
10 words, payable in advance. To insure ads being inserted under proper class- 
ified head in the September issue, copy must reach this office not later than 
August Ist. 


Fopular Mechanics Magazine, Chicago, Ill. 

Gentiemen: On checking up cur classified advertising today, we found that Popuiar 
Mechanics Magazine cost considerably less per reply than any other medium we are adver- 
tising in. We advertise in all the leading metropolitan Sunday papers throughout the 
country, as well as in some of the leading monthly magazines. 

its low cost per reply during the past month, as compared with that of the other mediums 
we ave advertising in, prompted us to refer back to our checking list, since we started adver- 
tising in your magazine, about one year ago, and we are pleased to inform you that we find the 
same resutts that is, a much lower cost per reply in favor of your magazine. 

No doubt, it will be gratifying for you to learn that Popular Mechanics Magazine beats 
them all as far as classified advertising is concerned. We are so much pleased at the 
spiendid returns received from Popular Mechanics Magazine, both in replies and cash orders, 
that we feel under obligations to notify you of the excelient results we have been receiving. 

Wishing you and your magazine the continued success which ‘t so richly deserves, we 
remain, Very truly yours, 


PATY NEEDLE Co. 


AUTOMOBILES $250 SILENT Northern 5 passenger tour- 

ing car, fully equipped. Just overhauled. 
BROKEN cylinders and crankeases ex- | Painted. J. Weils, La Salle, Ill. 

pertly welded by oxy-acetylene process and 


40) BUYS 5 passenger hp. White 
guaranteed one year by experienced and 

reputable company. Absolutely convincing | Steamer; — conditi ter demon - 
proof, estimates, and other details on re- | \rate. ©. MM Butler, 3320 N. California 
quest. Charges average only ™% cost new | Ye. ricago, 


parts. Also repair cylinders scored by FORD, Model ‘‘T’’ five passenger tour- 
loose wrist pin $12. Automobile springs, ing with complete equipment and many 
all designs, at 25° off car makers lists. extras, good as new, will sacrifice for 
Keferences—Dun and Bradstreet, or any $310. Kokesch, Belmont Ave., New 
Waterbury bank. Waterbury Weld Com- | York City. 
pany, Waterbury, Conn. 


FORD Roadster, a very classy light run- 
FOR Sale. Motor truck. Ewing Model | about, 4 cylinder, fully equipped, looks 
A. 1,000 Ibs. capacity. Closed body | and runs like new, $200. Wilson, 2230 
77x46x58 inches. horse-power motor. Seventh Ave., New York City. 
New Listed at $2,000. Will sell for FOR Sale—Almost new 50 hp. Midland 
$1,200, Photo and full specifications on | touring car, complete with top, indshield, 
request. The C. F. Jackson Co., Findlay, lamps, ete., $900: 1910 Cadillac “30” tour. 
Ohio. — car, complete, $700; second-hand 50 
~ ip. double seated Midland Roadster, $425. 
AUTOMOBILE bargains. Lowest’ prices | Write for full particulars. S. Breakstone 
and largest list in the world. All guar- 1712 Michigan Ave., Chicago, Tl 
anteed, shipped freight prepaid, get my 
prices before purchasing. Runabouts, Olds- AUTOMOBILES and Motor Cycles at 
mobile, Reo, Cadillac, $50; Fords, the right prices, Write for circular. Eu- 
5 reka Auto and Cycle Co., Beavertown, Pa. 


‘ouring ca Cadillac, 
Buick, $17 Winton, $2 AUTO Buggy, $ *, Schafer, 118 8S. 
3rd_St., Hamilton, ’. 


< 


Toledo, $300; Ford, $500; Maxwell, 5 
I have all makes on hand, I desire agents 


to sell my cars, write for Special Agents ; FOUR i : roadster, good running or: 
proposition at once. P. M. King, 217 “ er, $90, 1p. gasoline cngine. 25-20 
Meredith Hall, Mays, Ind 


West 125th St., New York City. 


LEARN Automobile Driving in spare 
time. Illustrated instructions from A_ to 
Z 


AM Car Correspondence School. VPar- 
520 Fourteenth St., Denver, Colo. 


. A $L book for 50c postpaid. Guar- / METZ Car, $150. Box 86, Jacksonville, 

antee satisfaction or money back. Chas. Illinois. 

Milward, 1546 N, 60th St., Philadelphia, AUTOMOBILE instructions, four weeks’ 

a vision for out-of-town men. pens for boo 
FOR Sale—Stanley 1909 Steamer road- 
detachable rear seat; top and wind- School, Wes Tth 

gain at $25 For particulars add. 

owner, Box rie Mifflinburg, Pa. BB IMPROV EMENTS in Automobiles and 


—— arts wanted; send sketch. Sanders, 17 
FORD owners wanting five electric lights | 


evailable anytime, using Ford magneto 


for charging a storage battery (self con- SIMPLEST way, = earth to time auto- 
tained system). Write American Battery mobile engine, 2: ‘Strong,’’ Homer, 
Company, 1129 Fulton St., Chicago Mich. 

WINTON, 4 cylinder, 40 hp. touring “THE How and Why of the Automobile’ 
car, excellent condition and completely —A 200-page book of practical information 
equipped, cost nearly $4,000, sell $325. for seekers after the fundamental facts re- 
Viofessor Henry, 158 East 126th St., Nev garding the gasoline engine and its appli- 
York City. ° cation to the motor car. Interesting and 


instructive to both the beginner and the ex- 
pert. Bound in full cloth—250 illustra- 
tions. Price $1.00 postpaid. Popular Me- 


wanted. New device mends 
minutes. No cement 


patel *articulars free. Hoy ‘hanics Bo re *hicago 

FORD six cylinder touring, completely “ES. Wis 
and luxuriously equipped, having every ~ 
requisite for comfort and speed, cost over STEAM car owners. Myers Kerosene 
$5,000, must sell, $350. McDonough, 147 Burner, something new; write for circu- 
Morningside Avenue, New York City. lar. 987 Osceola Street, Denver, Colo 
1—MODEL four Ford, three SEE what 


passenger roadster, $235. 
Company, Milwaukee, Wis. 


we say under ‘Patents.’ 


Badger Motor | swift, Attorney, Washington, D. 


BUICK five passenger touring, nicely AUTOMOBILE model. Every part shown 
equipped, will séeil, $175. Dr. Spillane, | ®"4 named. You can to all intents and 
248 East 119th St., New York City, purposes take off the wheels, raise the 


a" hood and remove the body; exposing to 
PACKARD, a perfect beauty, like new, view the vital parts. The only practical 
actress must sell leaving city on extended method of studying the automobile. Price 
tour, $500. Miss Dixie Dixon, Room 64, 50° cents postpaid. Popular Mechanics 
213 West 125th St., New York City. Book Dept., Chicago. 


AUTOMOBILE SUPPLIES 


PEERLESS Four Cylinder Tire Pump: 
Clamps on running board; turns with 
crank; weighs 9 pounds; Inflates 4 inch 
tire in 4 minutes. Price $15, delivered. 
Waban Webbing Bullett Proof Reli 
Prevent punctures and blow-outs; 
$2.40; 34x4, $2.85, delivered. Other sizes 
in proportion, Pamphlet free. Automo 
bile Tire & Vuleanizing Works, 624 FE. 
15th St., Kansas City, Mo. Distributors 
Shawmut Tires. 


NEW tires, 28x3, $7.85; 30x3, $8.7 
30x34, $11.75; Ve $12. 30. Other 
sizes accordingly. t latest price bulletin, 
10% with order; balance C. D Ex- 


amination allowed. Auto Tire’ Broker: age 
Company, 1355 Michigan Ave., Chicago. 


TIRES—AIll makes, all guaranteed. 
28x24, $4.50; 30x3, $6; 30x3% 3. 
Write for our complete list of tires and 
tubes before purchasing. We ship Cc. 
lb, Guarantee Tire Company, Dept. M. 
215-219 West 125th St., New York City 


STOP your tire trouble and double the 
life of your casings, no punctures, blow- 
outs or flat tires, send 6¢ for sample of 
filler, Lamberton Tire Filler Co., Kan- 
sas City, Mo. 


STAR Steam Vulcanizers, repairs auto 
casings, outfit complete, $6. Deal- 
ers, agents, make money selling them, 
Baum’s Brass Works, Minneapolis, Minn. 


INTER-LUBE. Great power producers 
for gasoline motors. Inquire of dealer 
or write direct. $1 per quart can. Whit- 
ney Chemical Co., Cleveland, Ohio. 


TRY our canvas inner shoe for a blown- 
out tire that is not worth a_ section; 
clinches in the rim; creeping an impos 
sibility, American Auto Tire Repair Co., 
Douglas 612, 124 E. 33rd St., Chicago. 


FORGINGS. Automobile parts made and 
repaired. H. W. Hathorn, Rochester, New 
York. 


_ USED tires and tubes tor sale.  Amer- 
ican Auto Tire Repair Co., 124 E. 33rd 
St., Chicago. 


FOR Sale. Olds Engine 8 hp., 
Sisson, Marshall, Ill, 


WINDSHIELDS brand new automatic 
shields, complete with stay rods, filler board 
and fittings, $10; Zig-Zag shields, complete, 
0; Clear Vision shields, complete, $15; 
plat lass. used. Brand new tool 
boxes, 9x12 50; brand new floating 
ball, single adjustment’ Kingston carbureters, 
1%- “inch vertical intake, $5.50; same, 
Slightly used, $3. Other great bargains. 
Automobile AppMance Co., 1712 Michigan 
Ave., Chicago, Ill. 


OLD tires look like new with tirepaint. 
Formula for 50c. Big profits selling it. 
Chemist, 15 Grand, Kansas City, Mo. 


2 CYL, 30 hp. Auto Engine in good con- 
dition. 1itable for boat or truck. Robt. 
Larsen, Sta. E., Milwaukee, Wis. 

MOTORS—Brand new Milwaukee ‘‘Im 
perial’’ motors, 45:x5% inches, complete, 
225, Send for blue-print and full in- 
formation. Automobile Appliance Co., 1712 
Michigan Ave., Chicago, Ill. 

TIRE Specials. Guaranteed Tires. 1912 
fresh stock; just bought an entire 

Order today while y las 
2.40 


Other 
Ss in propor rtion, Write for complete 
We ship CC. O. D. subject to exam- 
ination upon receipt of express charges. 
Para Auto Tire Co., 1425 Michigan Ave., 
Chicago, Il. 
PELLET’S Magneto Exchange, 1463 
Michigan Ave., Chicago. All makes 
bought, sold, exchanged, repaired and re- 
magnetized. Repairs guaranteed, Parts 
and coils in stock for all makes of mag- 
netos. Agents for Eisemann Magneto Co. 
Connecticut Telephone & Electric Co. At- 
water Kent Unisparker. Gray & Davis 
Lighting System. 
TO guaranteed tires. 28x3 
30x3 $ tube 2 
$3.75; 32x34 ».75, tube 
4 $21.15, tube $5.60; 3454 $22.25, 
These tires are all No. 1 free 


—$4.80. 


from flaws or blemishes. They have the 
white tough tread. I am getting reorders 
from customers that have used them; the 
kind I want to sell. I ship on receipt of 
10% amount of order and allow examina- 
tion. Send for complete list. Vander- 
pool’s, Springfield, Ohio. 


I 
I 
— 
AGEN S 
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WE make a better unguaranteed Auto- AERONAUTICS Successful English Racer, 
mobile Tire than most guaranteed tires. 33 p Twin, 9” propellers Speciai 
You get exactly what you pay for. Gums, AEROPLANE supplies at prices that can fittings. Coated covering. English rubber 
Fabrics and Mechanical geods. National not be duplicated. Large stock of wood- strands. No freak, Same type and mate 
Company, 1400 Clybourm Place, Chicago, work and metal fittings on hand, for all | rial as sold for 0. Completely as 
Jil. types of machines. Prices and  assort- sembled Guaranteed to fly. $1.45 or 

FORD, », Buick, . Overland, EM. F , Max- ‘ will astonish you Bleriot and Cur- for finished material and instructions, Pa 
well, Air-Friction Carbureters, drive your Kuock-Down outfits our specialty cifie Aeroplane Company, 839 36th Street, 


ears three miles per hour on high. Much Prompt deliveries our motto A trial will Oakland, California 


more speed; much less gas. Starts easy | convince, We sell professionals that break “FOR Sale—A 30-40 hp. air cooled aero 
in cold weather Satisfaction or refund records Why not Blue prints for nautic motor, $350 G Cc. Walter, 935 
money Air-Friction Carbureter Co., Day- It machines Our catalogue ““P Broadway _ Denver, Colo 

tou, Ohio, sent upon receipt of 6 cents New York nn 


\eronautical Supply Co 50 =Broadway 


‘EAM auto boilers bought, soki and Kew Yor coil and 7 ft. 
paired. J. L. Lucas, No. 2 ox St, as new, Mrs, 
Bridgeport, Conn. MUST sell; Fine monoplane, lilinois 

co. ntry type Bleriot, two seater, six cyl 


(1,000 FT, 


inder 100 hp. special built engine, full 
equipment of spare parts, tools, accessories 


Para Brand. Guaranteed 3,500 
$10.5 $1 


1.00: SOx. 


DETROIT Aeroplane Motor, carburetor, 
propeller slightly used; good 


William Rousch, Palestine, 


record) Racing monoplanes 
(30"x14"), fliers Special in- 


$16.52; 34x4, $24.85; 36x troduction offer ($1.00 regularly $1.50). 
discount on tubes. Othe and supplic Eutire machine but very | Large illustrated catalogue free. Robie 
little used and in first class condition, Mono x. ¥ 
sizes in proportion. Write for complete ady to operate on assembling Monoplane Co., Williamson, N.Y. 
list. Para Auto Tire Co., 1423 Michigan Reyburn, 5305 Delmar oul., St. CON monoplane, 30 lip. Will 


ETE 
Ave., Chicago, Il. Louis, Mo. trade for automobile that’s worth $800, 
ar Ernest Hall, Warren, Ohio 


JUST Of The Press! Building and — 

MOTORCYCLES AND BICYCLES Flying an Aeroplane, by Chas. B, Hay- ane 

ward d ractical handbook covering the = 

FOR sale, very cheap, Armae motot small models. and of. full, | (bicage Aero Works, 164 North Wabash, 

cycle. hp. in fine running condition sized gliders and machines: also detailed BICYCLE monoplane biaeprints, 3c 
Cost §$ 0. Sell for or a drawings with dimensions of all parts, Hotmeister, Overlea, Mad 

ewton, towa. ss | methods of shaping struts and ribs, form WE train men for exposition fying. 

MOTORCYCLES. I have all makes of running gear, form and size of ailerons Aerocraft Co i7 Dearborn, Chicago 

I can save you dollars, my illustrated and rudders, stretching fabric, mounting . 


catalogue is the largest published, mailed motor and assembling con te machine, 
free. Marshes, $20 up; Indians, > Up; General instructions for flying are care 
shipped freight prepaid and guaranteed for fully laid down; method of control, bank- 


IMPROVEME 


ed; send sketch. 


NTS in Aeronautics want 
Sanders, 19 Crilly Block, 


six years, send for my lists before pur ing on the turn, and what to do in case 


we say under “Patents 


chasing. PY. M. King, 213 West Joth | of failure of any part or the stopping rney, Washington, D. C. 
St., New York City of the 160 pases. x8 Sully secured on Aeronautical In- 
MOTORCYCLES, second hand for sale illustrated, Sel Price ublished y ventions “arker, G St, 
on part payments ‘cheap. Write. 808 Dil- | *mercan School of Correspondence, Chi Washington, D.C 
lonvale, Ohio. = HICLES 
— of the Air,’’ the newest and 
FOUR cylinder Pierce, fine condition, COMPLETE plans Grown to seale, ac- | only up-to-date contribution to the litera 
Albert Stearns, Paxton, Hil “Dipl ture of aeronautics, contains large working 
~ WANTED 1000 Motoreycles immediately. | monoplane, “Cecil Peoli’’ champion o ook aying half 
Get our cash offer before you sell We iacer (official record 1,691 ft.), pag 


‘ 25ce. Send 
will purchase 1 or 1000, Motorcycles, “ for our new 40 pp. illustrated catalog 
219 est 125th St., New York City _ | most complete, including Rules for 


tone photographs and 150 drawings is the 
4 only book published containing every known 
Model 


fact of this interesti: subject Size 

MOTORCYC LE, ta attachment, | Contests Ideal Aeroplane & Supply Co., 5% inches. Price $2.50 net, postage ) 
cornet, Title, cheap for cash. Linden, | 82% West Broadway, New York cents extra. Popular Mechanics Book Dept., 
2537_E. 4th St., Cleveland, Ohio. NEW Aeroplane Propeller, in the | Chicago. 

MOTORCYCLE Tires, all makes, all World. Highest efficiency, neatest | design, MODEL Acrcplanes, How to Make and 
guaranteed. From $2.75 up. Get our lighter, stronger, more durable, 200 Ibs. Fly Them. By W. Twining. Consisting of 
prices before purchasing any tubes or thrust with hp, Flies any machine sheets of acaled Gréwings, showing three 
tires. We can save you money ar 300 KR. OP. OM Cost you less rite different models, with descriptive booklet 
autee Tire Company, 213-219 West us _ Aerial Double Stamp Propeller Co., By mail. 5So5e. Popular Mechanics Book 
St., Dept. M, New York City. __ | 501-503 Upper ord St., Evansville, Indiana. Dept., Chicago. 

PREPAID Motorcycle Supplies. Send for UL S.A 
catalog listing every motorcycle accessory. BUILD an “‘ideal’’ three foot Racer and BOOKS AND PERIODICALS 
All goods shipped prepaid. You will save Win prizes, 1000 feet guaranteed Com 
money. Immediate shipment. Write a plete building materials, incivding draw- MY book, “Cement a Lost Art Found 
postal now, Saufley Supply Company, ing and finished propellers, $2 prepaid. coutains full information about both ar 
Kansas City, Mo __ | Ideal Aeroplane Supply Co., New York. | cient and modern concrete works, also «i 

BIG bargains in second-hand motorcy- BAMBOO Special grades for Aeronautic rections for making Wood concrete, and 

25.00 up. Indians, Harleys, Thors, | Work, Reed, Rattan and Split Bamboo for | bvilding beautiful homes at small cost 
’ and Merkles. Write for full de Models. Tonka Rattan for Skids 1% inch | Price fifty cents, three books for one dol 
scriptions. Howard A, French & Co., Bal and under Deltour, 804 Jefferson St., a postpaid, Peter De Linde, Zion City, 
timore, Md. Hoboken, N. J. now. a 

“STEFFEY Motor Attachment converts THIRTY perfect photographs, world STEAM vessels and all about them, with 
rour bicycle into motorcycle. Guaranteed known aviators, machines, flights, ete, in- hundreds of pictures. Write for big in 
perfect order. Price $27. Particulars. | teresting, authentic, descriptions, $1. Six | @vcements to agents. Sample copy free 
Frank Cowles, Box 71, Winsted, Conn, photographs, 25¢ Aero Specialty Co., Re — Engineering, 17 Battery Place, New 

or 

BICYCLES for sale, all sizes, $5 up. | ‘¢t¢:_Mas oa 
Nice ones, $10, $15; tandems, triplets, CURTISS Convertible Hydroaeroplane. CONSTITUTION and its Framers. Sim- 
large stock, low prices Write W. Me- Scale drawing and building instructions, Plest discussion Biographies, Signers of 
Dougald, __ N. Clark St., >. Se. Ideal Aeroplane Supply Co., New York. Declaration of Independence, and Framers 

= - | of Constitution. 150 illustrations Patriot 

~ EXCHANGE—$i0_ worth different useful SEVEN cylinder rotary motor, suitable | Rook Company, McClurg Building. Chicago 
things for motorcycle. Macrini, 70 Mott | for Monoplane A big bargain Wm. “FOX and Hound—Sonthi i= 

Ne ork City Kerry, 1552 Payne Ave., Cleveland, Ohio. 

— about hunting, fishing, camping amd sport 

MOTORCYCLES cheap—50 secondhand SECOND hand aeronautical engines. Two | ing dogs; pit bull department; $1 Year. 
motoreyveles that must be sold to make cylinder, $0 Six cylinder Anzani_ type, Sample free. Fox and Hound, Decatur, 
room for new Shaw Motoreycles. Send for Detroit Aeroplane Co., Detroit, Ilinois. 

list aw Kamen — DANCERS of all nations- In fascinating 
AMERICAN — Monoplane.” Simplest, | stage magazine. Dandy show girls, sta 

SUPPLIES—The largest stock in Amer- lest flown = Glider, Wing Surtace, | play scenes, ete, lve copy; 25e th 
ica. Immediate shipment. Lowest prices. Length, 14% Carrying capacity, | months; 50c six months; $1 year Stage 
A hundred new ideas shown in our big pounds Shipping weight, 50 pounds. | Pictorial, 1493 Broadway, New York 
Complet $22 ckdov $16 = 
free catalogue P. Keller's 25¢ book Care prints. NEW and second hand books bought and 
and Construction of the Motorcycle, now Wright’ glider 50 sold Technical books a specialty rit 
trial if port” Eleven horsepower monoplane blue- | Wants. or to sell. A. H. Kraus, 555 

ia ia year otorcycle quip orint $1 Aviat D - Kraus Bidg., Milwaukee, Wis 
ment Co., Hammondsport, N.Y. - Aviation irectory, Lawrence, = 
Kansas American Magician (150 Nassau 


PIERCE § Single and Four-C ylinder - Motor- 


ork) a monthly magazine 


cycles, slightly shopworn, for sale at bar- Prov for aeroplanes ; devoted to magic, 50c per year. Sample 
gain prices William B. Colbourn, 18 Flan igh 7 100 N minum ades;: variable copy free on request 
over St., Buffalo, N. Y pitch; s shaft accurately and securely 
ttached; 35% in., 6 in., 20e: in STANDARD business books s loaned by 
IMPROVEMENTS in Motorcycles and sie; 10 in., 50c; 12 in., The Postpaid mail, for return or purchase at option. 
Daits wanted ; send sketch. Sanders, 18 Low quantity prices Lincoln Square Advice on short reading courses free, Per- 
ly ck _ Chicago Novelty _ Works, __ 1951 Broadway New w York. sonal Training: salesmanship: advertising; 
“buy a Bicycle Motor Attac MOTOR— Imported French motor, four bookkeeping; banking; investme mS, 
until you : ; a career system and efficiency agricul 
- uu get aoe catalog and prices. Shaw | cylinder, air-cooled; like new, perfect, cost » . 
Mfg. © Dey 27 . 4 , ture: popular law; business letter writing; 
£ 0., : 7. Galesburg, Kansas, over $1,600; sacrifice for $4100. B., 3 speakers’ and writers’ books, ete Also 
MOTORCYCLE and Bicycle Repairing Ave. D, Brooklyn, N Eee ee nealth: house and home; public questions; 
fe 0-page book of up-to-date practical jn- MAKE an Aeroplane from your bicycle | science: religion. Ask for lists and Library 
rmation. Profusely illustrated. Price $1 for $6. Send 50 cents for blue prints of Critic and state subjects in which inter 
ore Popular Mechanics Book Dept., either ll 
licago. 


Address Hu Monoplane Co., ested Oriental Esoteric Library, 11%, 
Marshalltown, Iowa. Washington, D. C, 
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NEW Book, ‘“‘Jane,’’ 10c. Catalog of 
books and den pictures free. Bond Pub. 
‘o., A 5, Columbus, O. 


IT’S a treat. ‘‘Kate,”’ 10c. Cat. other 
books and pictures free. Atoz Co., C., 
West Jefferson, O. 


*‘FARM gas engines,”’ 198 pp, 5x7, cloth, 
37 ill. How to select and operate farm 
engines, tractors, machinery. Not a cat- 
alogue. $1 postpaid. The Gas Engine, 
Bacharach Blidg., Cincinnati, O. 


FASCINATING Books. Stamp brings 
catalogue, Paul Duff, 2713 Mozart, Chi- 
cago. 

STEEL Tempering Book for -— 
and Mechanical Digest one year, special 
offer, 25c. Mechanical Digest, Grand Rap- 
ids, Mich. 

LATEST cyclopedia britannica containing 
information on 15,000 facts, 880 pages. $1 
postpaid. A. C. Mitchell, No. Easton, 
Mass. 


$S Engine Troubles and Installation. 
Cloth, $1.00; flexible leather, $1.50; Auto- 
mobile Troubles and How to ‘Remedy Them. 
oth, $1.00; leather, $1.50. Eight other 
and reliable mechanical books. 
Send for circular. Chas. C. Thompson Co., 
Dept. C. 1126 S. Wabash Ave., Chicago. 


LEARN to be a chauffeur. An up to 
date book which tells in eo language how 
to operate, repair and take care of an 
automobile. Sample copy this month by 
mail only 10 cts. Pike Pub. Co., So. Nor- 
walk, Conn. 


ENGINEERS’ questions and answers for 
license, by Hobson, for twenty-five cents, 
postpaid. Send stamps. Reilly's Book 
Store, Philadelphia, Pa. 


SEND 50c for booklet “How to Run 
and Install Gasoline Engines,’’ and year's 
subscription to Gas Energy, 28 Murray 
St., New York. 


“METAL Spinning’’ is the name of the 
only book published on this interesting art. 
A concise working manual both for those 
who desire to spin metal as an art recrea- 
tion and to follow this work as a trade. 
80 pages. 33 illustrations. Price, 50 cents 
postpaid. Popular Mechanics Book Dept., 
Chicago. 


GAS for power is taking the place of 
steam for reasons of economy. Learn all 
about this great change by reading our new 
non-technical book on this subject, written 
by a first-class authority for the practical 
man. 192 pages, profusely illustrated, 
cloth binding. Price $1.00 postpaid. Pop- 
ular Mechanics Book Dept., Chicago. 


PLASTER Casting, instructions and mate- 
. describing interior decoration, fig- 


secret mixtures for hardening, 


mixing plaster for casting, 


in bronze, gold ~~ 


week pools hold your position 
as manufacturers of pat- 


der plans ‘that “can be carried 


one-of -the-want-to-go-ahead 
catalogue 


accountant standpoint by 


pequiting 30 days study. 


Seattle, Washington. 


Practice al 


correspondence course, 


We teach practical work by mail, 
Four separate courses. 


MECHANICAL books, all kinds. Cata- 
log for stamp. Crescent Book Store, 329 
S. Halsted, Chicago. 


EDUCATIONAL AND INSTRUCTION 


IN 4 weeks you can learn the world’s 
fastest system of shorthand without a 
teacher, Can be used on any typewriter. 
Writes over 300 words a minute, Text- 
book, $1. Rent a typewriter and send 2¢ 
stamp for circular. Tipretn Shorthand Co., 
Columbus, Ohio. 


PREPARE for a profession, Residential 
or Home-Study Correspondence course to 
fit you for entrance to Medical, Pharmacy, 
Law and Engineering Schools, Self-Help 
Plans, University affiliations. Write to 
Dept. P. M. Brooks Classical School, 1017 
Schiller Bldg., Chicago. 


“SHORTHAND in 7 lessons, 60c. Uni- 
graph is the most rapid readable system. 
Let it help you earn money. Send lic 
now, and 50c in 5 days or return book- 
lets. Unigraph Co., Omaha, Neb, 


FOR Sale—Two _ International Corre- 
spondence School Electric Lighting and 
Railway Courses complete, cheap for cash. 
Box X, Lewistown, Montana. 


LEARN Mechanical Drawing. See ad- 
vertisement Page 32. The Warner System, 
Kalamazoo, Mich. 

PARAGON Shorthand. Learned in one 
week. Valuable invention by expert stenog- 
rapher—Not by mere theorist. Writers in 
Government employ. Speed capacity beyond 
reach of the hand. Paragon Shorthand In- 
stitute, 1432 Camp St.. New Orleans, La. 

LAW you should know and business meth - 
ods you should use; free booklet tells how. 
W. E. Hinds, 354 Ogden Ave., Jersey City, 
New Jersey. 

TONE Production, The Open Throat 
Method, taught by Four lessons 
mailed on receipt of $1. Francke, voice 
specialist, 512 Kimball Hall, Chicago, Il. 


free Book- 
Capital civil Service School, Wash- 


ENG RAVING Glass or Metals 
ce C¢ 


Pleasant Street, 


you can write 100 words a minute with- 
out knowning Shorthand. 


Book for home study. 


arranged for self- 
ra i coupon entitling the purchaser to 
Lessons given by the 
, our best known American Shorthand 


Young people succeed well. 


TRADE SCHOOLS 


NOW is the time to learn. Unlimited 
practical instruction in construction, re- 
pairing and driving of standard makes 
of cars, Satisfaction guaranteed or money 
refunded. Our 32-page booklet free. Come 
to Detroit, “‘The Automobile Center,” and 
learn the business, Michigan State Auto- 
mobile school, Dept. D, 11-17 Selden 
Ave., Detroit, Mich. 


SCIENTIFIC soda water dispensing 
taught by world’s largest soda fountain 
house, $5,500,000 capital. Young men 
and women wanted at once to complete 
correspondence course, and fill Waiting 
positions at high wages. Write The Liquid 
Carbonic Company, 231 W. Madison St., 
Chicago. 


LEARN Automobile Business. Our 
course is most complete. One dollar starts 
you, Balance easy payments. New York 
School of Motoring, Utica, 7. 


PAINTING, Decorating, Paper Hanging 
taught by actual practice. Free Catalogue. 
Chicago School of Painting, 414 Dearborn 
Ave., Chicago. 


WANTED—Men and women; for govern- 
ment positions. $80 month. Annual vaca- 
tions, Short hours. No “‘layoffs.”” Com- 
mon education sufficient, Over 12.000 ap- 
pointments coming. Influence unnecessary, 
Farmers eligible. Send postal immediately 
for free list of positions open. Franklin 
Institute, Dept. D 22, Rochester, N. Y. 


BE an auto expert. Fine positions open. 
Easy work, big pay. We teach you at 
home by charts, diagrams and model. 
endorsements. Small payment to 

rite for 1912 book—free. Prac- 
Auto School, 117 Pearl St., New 


AUTOMOBILE Schceol. You learn with 
your hands under the superintendence of 
the best instructors obtainable at the Chi- 
cago School of ne. Write for par- 
ticulars F. Edwards, Inst., Dept. 
1619 Michigan Chicago, Il, 


CAMERAS, PHOTO SUPPLIES, ETC. 


FOR Sale—One No. 4, Series €. FEast- 
man plate camera, 4x5, 5 double plate 
holders, carrying case and strap, film at 
tachment. good condition, cost 35 for 
sale at $20. One No. 4A F. Kodak East- 
man, leather case with 2 straps, 7 inch 
Kodak film tank and Kodak metal tripod 
No. 2 used very little, good as new, cost 
$48.25, a bargain at $35. No. 5B, Al 
Vista Panoram camera taking 5 different 
oy from 5x4 to 5x12 inches. New. Cost 

a bargain at $18. One No. 4A F 
Eoskoen Kodak, leather case with 2 straps 
and two section wood ng New, cost 
$40, for sale at One brand new No. 
5 Oliver Typewriter: latest model, a_bar- 


gain. Write All these goods are in 
fine condition, going out of business, rea 
son for selling. H. A. Swanson, Swea 


City, Iowa. Route 1, No. 22. 


KNOW the best photography. Magnifi 
cent reproductions of selected American and 
foreign pictures each month in The Photog- 
raphic Times. Over thirty years the lead 
ing American photographic magazine. Tells 
how, when and where unique and artistic 
results are accomplished. Splendid arti 
cles on practical and timely photographic 
subjects, Gives Camera Club happenings 
and exhibitions. Don't miss ideal photog 
raphy any longer. Subscribe now. $1.50 
a year. Write for sample copy. The 
Photographic Times, 135 West lith Street, 
New York. 


WE buy, sell and eg Bargains in 
Microscopes, Telescopes, Field Glasses, 
Cameras, etc. Bargain list free. Kahn & 
Co., established 1850, 26 John St., New 
York. 

DEVELOPING—Printing—Enlarging, Best 
Work, Quick Delivery, Low Prices. De 
veloping 10 cents per roll. Prints 3 cts up. 
Send 2 negatives for Free prints. H. A. 
Clark, 1 Plaza Street, Brooklyn, N. Y. 


LEARN to Transfer Photos to watch 
cases, chinaware, sofa pillows, etc. Five 
excellent formulas and camplete instruc 
tions, 25 cents. P. Benson, Stewartville, 
Minn 

FOR sale. Aristo lamp, complete, Hager- 
man, 24 Lucerne Ave., Dayton, Ohio. 

MY studio, for $600, , if sold at once, a 
bargain; write for particulars, Chas. D 
Griffith, Linton, Ind. 

TRICK Photography. Complete instruc- 
tions, 25c. C. M. Shigley, Columbus, Ohio. 


t 
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— 


ri 
——— | models, lexible 
mould, cool 
ing, an aring 
- Water and re 
moving cast rom mould, coloring and 
waxing of cast in finish of marble, ivory, 
antique pompian bronze, ebony, gildir 
ahler, 117 Russell St., 
Brooklyn, New York. 
IN connection with your clerical work 
| 
own LO eep the iwLories busy — 
Large profits, Small capital If you 
are kind write 
swor Mfg. Co., , 
555 Pease Bldg., Michigan St., Buffalo — — - — 
New York 
BOOKKEEPING taught completely, thor } 
tically trom a 
doing 20th ce - 
S008 by mall, | 
Lessons $1 pay { 
able as proceed, aterial free. Memoriz | 
ing antiquated forms entirely avoided | 
Knowledge is power and increases oppor 
tunities Begin today 
ing Academy, Dept. 3, fF 
PRACTICAL Mechanical Drawing taught » 
by mail My knowledge obtained by 
years actual Modern Drawing Room Prac- | 
tice and I can positively fit you to coi | 
mand good salary at the start Drafis- | 
men make $75 to $150 monthly. Course 
—_—_—_— — s | costs about % price charged by other 
schools, but more practical Common ed rk 
Write for free booklet 
THE sure way to become a rapid, tire 
less business penman is by Courtney's 
No failures. Iilus- 
trated Journal free. Francis B. Courtney, ED 
LEARN Show Card Lettering and 
dress, Thompson School, Dept. J, Pontiac, 
FAMOUS  Spencerian Chartier Short 
hand Quickly learned by mail. Easy 
monthly payments For booklet, address 
Brown's Correspondence School of Short 
hand, 915 Realty Bidg., Charlotte, N. ¢ 
UNCLE Sam is a liberal employer. Qual 
ify for a Government positio We pre 
pare youl 
Examinat 
let, 32. 
LEARN Typewriting $1 monthl mail 
course Guaranteed high-grade typewriter 
fr 
Complete _ 
it ey, Colum 
bus, Ohio. 
BE a_ business correspondent Letters 
ire the backbone of the mail wader bus 
ness I will teach you to ear hig money 
A Owen Penney, 602 llth Street Wasl 
ington, D. ¢ 
CROS: $ George 
= implest shortt 1, tried and approved by 
thousands Your money back if r le 
lighted Sample le 20 1 1 parti 
lars free. Write today \ B. Weaver, 
Court Reporter, Dept. C., Buffal 
isands f su 
learned from it; so can you! Pitman sys 
Instructor Students are introduced and | 
correspond with each other The time to 
Book well worth $1 esides, mal essous 
worth $2 will be received without extra 
cost Book and lessons sent immediately 
upon receipt of rdet Address Popular 
Mechanics Book Dept., Chicago. 
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USE your spare time to build up a mail 
order business of your own. We he “> you 
start for a share in protits. 27 =oppor- 
tunities. Particulars free. Mutual Gane 
tunities Exchange, Buffalo, N. Y. 


MAKE yourself independent for life 
raising Ginseng. Requires little capital 
and spare time only. Worth $6 a de 
Yields 5,000 Ibs. to she acre. I'll teach 
you free and buy all you raise. Write 
T. H. Sutton, 1000 Sherwood Ave., Louis- 
ville, Ky. 


WE start you in business, furnishing 
everything; men and women, $30 to $200 
weekly operating our Original ‘‘New Sys- 
tem Specialty Candy and Popcorn Crispette 
Factories’’ home or small room anywhere. 
Opportunity lifetime; booklet free. w. 
Ragsdale Co., East Orange, N, 

“MONEY making secrets exposed’’ shows 
the way to freedom from wage slavery— 
points the way to fortune and _ prosperity. 
Write for literature; it’s fre. C. A. Ben- 
nett, Graham, Oklahoma, 


YOU'RE Fired! or apt to be. Act now! 
Start in business for yourself, Whole or 
spare time, ‘‘Successful Brains’’ shows ten 
ways to make big money with little or no 
investment, Write for free descriptive cir- 
cular, T. J. Bohannon, Vina, Ala. 


NOVELTY Houses Attention! For sale. 
Established and going business in new and 
popular umbrella fixture, No competition. 
Stevens, 803 Main Street, Hartford, Conn. 


OPERATE Hahn's Premium Machines. 
Let them gather pennies for you. or 
best seller for cigars and candies. 

Hahn, 1016 Germantown Ave., Philidel. 
phia, Pa, 

MACHINE Shop and Tools with Grounds 
and Buildings, or will sell equipment and 
rent buildings. Matt Sproul, Sparta, Hl. 


EARN $7 daily, whole or spare time, 
restoring faded colors in rugs and carpets. 
No capital. Free Booklet tells how, Wm. 
A. Eldred, Dept, 75, Detroit, Mich. 


MAIL Order Business, I start you free. 
No investment but postage and stationary. 
Newnham, Waukegan, 

“INCORPORATE free; pay expenses; we 
take stock for services. Listed Securities 
Co., Elmira, 

Order Flashe great business 
helper; dollar edition for a quarter. Mack 
Putt, Holder, IL 

CHEMICAL analyses, researches, experi- 
ments, Parobek Chemical Laboratory, 
Trenton, New Jersey. 

HAV you a mechanical device, toy, 
novelty, household or mail order article? 
If so, patent it through me and start in 
business with it. I show you how; Book 
free. Sanders, 53 Crilly Block, Chicago. 


INDEPENDENCE and fortune quickly 
attained in the Manufacturing Mail Order 
business. I furnish Formulas, Manufac- 
turing Processes and Trade Secrets in all 
lines. Sold under positive guarantee; 18 
years’ practical experience. Revision and 
improvement of Formulas and Processes— 
reduction of manufacturing cost—utilization 
of waste materials, etc., a specialty. Book- 
let, Formula List, and Valuable Informa- 
tion Free. W. L. Cummings, Ph. D., 127 
Standard St., Syracuse, 


STOP here! Let me start you in a home 
business that will bring you money every 
day. Experience unnecessary. Spare time. 
No canvassing. I furnish everything — 
guarantee success. Send for proofs. 
hies. Desk C. R., Omaha, Neb. 


MAKE $50 to $150 a month. Want act- 
ive lodge man in every locality. To join 
this Society. Carry its sick, accident, 
death Benefits. Get fri to join. Spare 
time. Write. Box RI Covington, Ky. 


INVENTORS desiring to market meri- 
torious patented articles of general de- 
mand address National Mfg. & Sales Co. 
398 National Union bldg., Toledo, Ohio. 


FORM a corporation—Congress Law for 
D. C. and all States; cheap. Raise money 
easily. U. S. Legal Corporation, Wash- 
ington, D. C. Representing $1.225,.000,000. 

COLLECT money by a sure, simple, 3 
tem. Income $1,000 to $5,000 a year. 
Quick results. No capital required. In- 
structive book, ‘‘Skillful Collecting,”’ free. 
National Collectors Ass’n., Long Street, 
Newark, Ohio. 

“YT WILL start you earming $4 daily at 
home in spare time, silvering mirrors: no 
capital; send for free instructive booklet, 
giving’ plans of operation. G. F. Red- 
mond, Dept. 306, Boston, Mass. 


HAVE you anything to advertise? Our 
Rate Book tells you all about advertising 
mediums, rates, circulation, closing dates, 
ete. Sent for l0c. Worth dollars. Folder 
free. Correspondence _ invited. Dearborn 
Advertising Agency, 455 Franklin Bidg., 
Cateago. 

PA‘ ‘TS secured—C. L. Varker, $10 
G St.. Washington. D. C 

SEE what we say under 
Swift. Attorney, Washington, D. 


PATENTABLE ideas wanted— Send for 
3 free beoks. Richard - Owen, 30 Owen 
Bidg., Washington, D. 

WE Help Raise oy at once to start 
you in retail—manufacturing—patent—real 
estate—mail order or any legitimate busi- 
hess by means of ‘“‘Our Practical Method.’’ 
rticulars free. The Business Aid Co., 
Detroit, Mich. 

SELL your formulas, ideas, plans and 
knowledge by mail. Some make $1,000 
monthly. Instructive booklet for stamp. 
Information System, 271, Marietta, Ohio 

TWO partners cleared $78 per week each 
last 14 months, still increasing, cannot 
organize in U. 8S., but will grant you this 
chance Not for dreamers, or children. 
Particulars from The Specios Company, 
Box 112 St. Roch, Quebec, Can. 


AGENTS WANTED 


$5 TO $10 a day for reliable men and 
women agents; sample and complete out- 
fit free; credit given; easiest, fastest, best 
sellers ever offered; a sale for every call. 
Altz of Moline, Ill., averaged near $1 an 
hour; Wicht of St. Paul, Minn., working 
only part time, averaged $135.00 month for 
six months; Still of Latexo, Texas, made 
$12.50 in eight hours and says “‘anyone 
willing to work can make $5 to $10 a day.’’ 
400 per cent profits for you; full details 
free, Address Dow Sales Co., Dept, 85, 
Topeka, Kan. 

A 400° PROFIT Gliding Casters—Just 
out. We want Agents capable earning 
$50 a week, Exclusive territory with own 
sub agents. Set costs 3 Sells 10¢ to 
25e. Homes buy 6 to 40 sets. Hotel 50 
to 500 sets. Anyone can attach. Noise- 
less. Save carpets, furniture and wont 
seratch floors. Sensational agents’ bonanza. 
Samples 4c. Evergrip Caster Co., 20 War- 
Ten 

GREAT Suit Offer. Write us for start- 
ling offer on a suit for yourself, and out- 
fit of samples, styles, etc. Only one suit 
offer in your town. We want you for 
agent so we can turn over all orders in 
territory to you. You get big business and 
easy money. Even new agents make $40 
a week. If you want great suit offer write 
today or someone may get in first. Amer- 
ican Woolen Mills Co., Dept. 119Z, Chi- 
cago. 

AGENTS—Portraits Frames _ 
Sheet Pictures le. Stereoscopes 25c. Views 
le. 30 days’ credit. Samples and catalog 
free. Consolidated apo Co., Dept 119Z, 
1027 W. Adams St., Chicago 


A ‘Teachers, Students, here's 
your opportunity. nitary dustless rugs. 
Gem ironing shoe adjustable fruit jar 
holder and opener, 50 cent articles. Sani- 
tary dustless rugs. Many new household 
specialties that sell in every house, $5 
daily easily made. Now is the time io 
start and get in on the ground floor. For 
samples and particulars “address Dexter 
Supply Co., 508 S. Dearborn, Chicago. 

A on salary or commission, The 
greatest agent's seller ever produced; every 
user of pen and ink buys it on sight; 
200 to 500 per cent profit; one agent's 
sales amounted to $620 in six days; an- 
other $32 in two hours. Monroe Mfg. Co 
X, 6 Crosse, Wis 

AGENTS—Salesmen—Seasonable seller, 
latest $3.50 electric invention fills demand 
never before supplied; home, offi¢e, store, 
everywhere eagerly sought, repeat orders out- 
number first sales, you control territory, 
no competition, unlimited possibilities. 
Write Frank ~~ Alden, Agency Manager, 
1027 Eighth St., East Cincinnati, Ohio 

“LIVE Agens “Wanted. Wonderful alu- 
minum cooking kettle. Saves time, labor, 
money. Every home a_ prospect. At- 
tractive sample easily carried. Write for 
big money making proposition. Wizard 
Cooking Utensil Co., Tuscola St., Saginaw, 
Michigan. 

AGENTS. A_ pair of Silk hose free this 
month only. Send no money, state size. 
Agents wanted in every town. Write today. 
Beoutiful line, Large profits. Triple-Wear 
Mills, Dept. D, 112 So. 13th St., Phila- 
delphia, Pa. 


K5 


AGENTS. Why not earn $5 to $25 
daily with our water motor fan. Better 
and cheaper than electricity. Runs 2500 
rev. per minute. Throws air across any 
room, Agents sample only $1.50. Haller 
Mfg. Co., Goe Ave., Pittsburg, Pa. Dept M. 

AGENTS—Canvassers— New, novel, 
useful, money making specialty. Cos ; 
cents, sells fast at $1; secure sueliaay 
quick, Empire Supply Co., Jamestown, 
New York 


AGENTS- -Make $2 each selling our won- 
derful luminous crucifixes; nothing to sell 
six a day; absolutely new, shine all night 


in st room. Pioneer Portrait Co., 
1259 W. 63rd St., Chicago. 

AC ‘TS—Sell the handy light, big prof- 
its. Experience unnecessary, Big summet 


seller, Convenient to carry. Best up-to- 
date proposition for Manufacturer's Agents. 
Handy Lights guaranteed. We give credit. 
The Handy Light Co., 925 Eighth Ave., 
East, Cincinnati, Ohio. 


AGENTS—We have the goods. If you 
are live wires get busy selling dry powder 
fire extinguishers. Self heating sad iron, 
and auto tire repair kits. All good sellers. 
Big profits for you. Postal brings free par- 
ticulars for any or all the above. Burton 
Co., B 1, Devils Slide, Utah. 


YOU can save your entire salary and 
still make a good living in your spare 
time with our agents bonanza. Send for 
free sample and particulars. G. V. Sales 
Co., 14 Spruce St., New York. 


WE want reliable men and women 
everywhere to handle our specialties. Write 
today for particulars. Berry Specialty Co., 
Flemington, Pa, 


AGENTS make 500% profit selling our 
gold window letters, novelty signs and 
changeable signs. 800 varieties in enor- 
mous demand. Catalogue free. Sullivan 
Co., 1238 Van Buren St., Chicago, Ill. 


WANT a fine tailor-made suit? Show 
our samples to three friends, take two 
orders easy and make enough to get your 
suit free. Young men’s styles: very low 
prices, your profits immense. Shipped on 
approval, express prepaid, perfect fit guar- 
anteed, Good agents wanted everywhere; 
no money or experience needed. Write for 
free sample outfit and great offer. Ban- 
ner Tailoring Co., Dept. 606, Chicago. 

NEW suit offer. Send name and address 
for wonderful suit offer and outfit to start, 
samples, styles, etc. We want live agents. 
Can make $1,000 to $2,000 a year. All 
business your territory turned over to you, 
We pay all express charges. Only one 
suit offer in your town. If you want a 
suit write quick before someone else gets 
the prize. Paragon Tailoring Co., Dept. 
119%, Chicago, Ill. 

300% PROFIT selling the Judy Awl. ~The 
demand is immense. Ray Sage writes, 
“Received Awl, sold 5 in fifteen minutes.’’ 
Best ever, exclusive features. Sews quick 
and strong. Lowest price, biggest profit, 
greatest value. Write quick for my proposi- 
tion. W, S. Judy, Megr., Desk 75, Dayton, 
Ohio. 

AGENTS—Don’'t squander your money 
on hot air and blue sky schemes. Get 
something practical and a money getter. 
Particulars free. Finley Mercantile Co., 
429 North Jackson, Decatur, Illinois 

AGENTS— a week for 2 hours work 
a brand new hosiery proposition 
that beats them all. Write for terms and 
free sample if you mean business. Guar- 
anteed Hosiery Co., 1062 Third St., Day- 
ton, O. 

AGENTS Success begets success, our 
5.50 per hundred cigar to the consumer 
gets business every time, costs you $4.50, 
will you sell them? Walton Company, 
Heed Building, Philadelphia 

AGENTS—Sell Liquid Vulcanizer outfit 
to automobile and motorcycle owners or 
supply houses, Will repair anything made 
of rubber, Is not an acid. Liberal commis- 
sions. J. E. Gimperling & Son, 1501 
Commercial Bldg., Dayton, 0. 

~HUSTLER—Man or wom the dusty, 
dirty Summer months increase the great 
demand for Tate’s dust-absorbing articles; 

get agency now, J. Supply Co., Box 1166, 
Boston, Mass. 

“AGENTS to sell Myrck Spray. Disin- 
fectant, and murders Bedbugs, Moths, Flies, 
ete. Big money. Myrck Chemical Com- 
pany, Buffalo. New York. 

AGENTS—Men and women: sell Guaran- 
teed Hosiery Credit plan helps you. The 
line that repeats Exclusive Agency to 
Hustlers. Address D. 1. Lehr Mfg. Co., 


Denver, Colo 


BIG profits for you! Manufacture Barley 
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AG ENTS—Get oposit ic big prof 
Cris ew contectiol its, particulars free Voight Novelty RAIT Agents x20 Crayon, 
t package costs you 1 Machine Hox 72, Goble, Oreg e, Bromide 40 Big money 
instructions complet $7.50 prepaic m veliver 
Samples Shafer’ Co. 1015 Howard | Agents good work write kK; it and fr 
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AGENTS—Earn big money and establish 
permanent business right at home as dis- 
tributing Agent in your county for large 
manufacturers toilet soaps, perfumes, etc. 
Write quick. Jesse M. Daily, Sales Dept. 
P. Indianapolis, Ind. 


BIGGER profits selling agencies, Write 
oday Cc. Smith, 1120 No. slst St., 
Ala. 


AGENTS are successful handling our 
automatic razor stropper—easy_seller—sat- 
isfaction guaranteed. Retails $1.50. Profit 
100%. Write for terms. Auburn Supply 
Co., 7746 Peoria St., Chicago. 


HUSTLERS are making big money with 
the Fuller—the best and quickest selling 
line of sanitary household brushes made. 
Write now. Catalog free. Sample outfit. 
Fuller Brush 33 Hoadley Place, 
Hartford, Conn., Western Branch, Wichita, 
Kansas. 


AGENTS—Make $5 daily taking orders 
for door plates, name plates, house num- 
bers, signs, etc. Samples free. Brett 
Bros., Boston, Mass. 

CASH for names, addresses, information, 
ete. Steady income at home.  Instructive 
booklet for stamp. Information System, 
272, Marietta, Ohio. 


AGENTS—$50 weekly; we manufacture 
the best needle case made; a wonderful sell- 
er; 200 to 506 per cent profit; talking un- 
necessary; our copyrighted ‘‘Trust Scheme’’ 
Envelopes do the work; general agents can 
make over $100 weekly; send lve for a 25¢ 
sample containing 115 needles; particulars 
free; buy direct from the factory at whole- 
sale. Paty Needle Co., 102 Union Sq, 
Somerville, Mass. 


AGENTS—County and State; men and 
women everywhere to sell the Pinless Clothes 
Line; a practi¢al labor saving invention, 
lasts life-time, sells on sight, gives perfect 
satisfaction. Agent Sutton of Georgia, sold 
over million feet; 100° profit; write “quick 
for exclusive territory: information free; 
sample prepaid 25c stamps. Pinless Clothes 
Line Company, 520 Wilcox Bldg., Portland, 
Oregon. 


AGENTS—Ladies or gentlemen, to sell 
the highest grade toilet goods, favorings, 
ete., direct to families. High class house; 
fair dealing; repeat orders sure; large cash 
commissions. Address Kingham Bros., In- 
dianapolis, Ind. 


MAIL order ads that pay. 20 different 
propesitions fully explained. All bona fide, 
sure-fire Money-getters. Each one the foun- 
dation of a successful Mail Order business. 
Send 10c for full particulars and regular 
bulletin of new propositions. Mail Dealers 
Wholesale House, 450 Franklin Bldg., Chi- 
cago, Ill. 


AGENTS—We manufacture glass paper, 
Plain glass windows made to look ilke real 
stain glass; something new; easily applied; 
big money maker; two sample sheets of pa- 
per, with catalogue in colors and discount 
sheet, for 10c. S. H. Parrish & Co., 202 
S. Clark St., Chicago. 


AGENTS are making $50 a week selling 
Steel Mantle lamp and lantern’ burners. 
Sample burner mailed to your address for 
25c. Pariteulars free. Steel Mantle Light 
Co. , 399 Huron St., Toledo, O. 


YOU can make $$$$ ag our general or 
local agent. Household necessity; saves 80 
per cent; permanent business; exclusive 
territory: salary or commission; free sam- 
ple; credit. J. Pitkin, 113 Redd St., New- 
ark, N. Y. 


AGENTS—If you don’t make $4 profit 
the first day selling Tate’s Dust Absorbing 
Dust Cloths, etc., return Samples. Many 
Agents made $25. Write quick for partic- 
ulars. Dept. B-4, Consumer’s Direct Sup- 
ply Co., Boston, Mass. 


AGENTS Wanted:—Mechanics and shop- 
men make over $100 a month in spare time 
selling transparent handled novelty knives 
and razors. Big profits. Sales easily made. 
Write for terms today. Novelty Cutlery 
Co., 67 Bar St.. Canton, 0. 

500% PROFIT selling our wonderful sign 
letters for office windows, store fronts and 
glass signs; resembles finest gold leaf: 
easily applied: samples free. Metallic Let- 
ter Co., 406 N. Clark St.. Chicago. 


AGENTS—It costs me about $2.00 to se- 
cure your name and ship sample machine, 
but it’s a dead sure way of convincing you 
I’ve got best household invention on earth. 
Canvassers and crew managers make up to 
$20.00 a day. Elmer E. Stevens, 1189 
Adams Express Bldg., Chicago. 


AGENTS make big money selling ovr 
new gold letters for office windows, store 
fronts and glass signs. Any one can put 
them on. Write today for free sample and 
full particulars. Metallic Sign Letter Co., 
406 N. Clark St., Chicago. 


AGENTS Wanted—Sell Rich Looking, 
imported 36x68 rugs, $1 each. R. H. Car- 
ter, Milan, Tenn., sold 115 in four ous: 
his profits, $57. You ean do as well. Wr 
for sample offer and unique selling pono 
exclusive territory. A. Condon, Rug Im- 
porter, Stonington, Maine. 


AGENTS make $30.00 weekly selling our 
500 Handy Household Articles; catalogue 
free. Scheff Co., 1157 Wells St., Chicago. 


SALESMEN wanted: A reliable, perma- 
nent business, selling Koeth’s Kombination 
Kit, the most wonderful tool ever invent- 
ed. Six pairs drop forged tool steel jaws, 
one pair handles makes pliers, pincers, 
punches, wrenches, ete. Invaluable for 
mechanic, farmer, chauffeur, handy man. 
Currier-Koeth Mfg. Co., 52 West Street, 
Coudersport, Pa. 


WE Pay the largest commissions, make 
instant delivery. Guaranteed hosiery, year- 
wear shoes and silk knit neckties, free 
sample plan. Credit allowed. The Direct 
Company, 11 South St., Boston, Mass. 


I WILL start Lang earning $4 daily at 
home in spare time, silvering mirrors: no 
capital; send for free instructive bookelt, 
giving plans of operations. G. F. Red. 
mond, Dept. 306, Boston, Mass. 


SEE what we say under “Patents.” 
Swift, Attorney, Washington, D. C. : 


SIGN letter agents—Painters: Some- 
thing new and better: Attracto Gold or 
Silver Letters, 21 different kinds. Anyone 
can apply them. Make big money lettering 
store windows and selling our sparkling, 
fashing chipped glass nameplates and 
signs, 1912 catalogue and sample letter 
free. Attracto Sign Co., 2655 North Clark 
St., Chicago. 


KEY tag—German silver—marked with 
your name and address, with key ring, 
15 cents. We want you to take orders. 
100% profit. We sell blank tags, steel 
letters, key rings, etc. Pease, Die Maker, 
Winchester, N. H. 


WANTED—Live agents to sell “The 
American Lady Fibre Broom” on 1 year’s 
guarantee. Does away with corn broonis. 
Exclusive territory; free samples; big, per- 
manent business; 1 man in every county. 
F. L. Hurt, 2255 S. State St., Chicago. 


AGENTS make enormous profit handling 
our quick-selling imported Oriental staples 
and novelties. Never been advertised. Re- 
orders. =xclusive territory. Write for 
particulars. Shaw Kanematz, Box 529, 
Portland, Oregon. 


CEMENT 


“ALCA,” the famous $6.00 Vacuum 
Cleaner, seeks a few more willing agents 
to show its merits and promises prosperity 
and success in return. Write for gilt- a 
proposition. Alea Co., 366 W. 50th St. 
(Dept. B), New York. 


AGENTS: Our Columbia Folding Hand 
Bag is the best proposition on the market 
Not sold in stores. Big profit. Write for 
terms and other big “4 Dia- 


mond, 35 West 21st 


MEDALLIONS sell at sight, 300 per cent 
to 500 per cent profit. Make up your own 
goods and be independent. ‘‘It’s easy.’’ 
Catalog free. Fred Resag Co., 1205 W. 
Randolph St., Chicago. 


WE manufacture six fascinating game 
boards, 100% profit. Orders repeat. Can 
be carried as side line where Candy, Pipes 
and Cigars are sold. Particulars free. 
Unique Novelty Co., Independence, Ia. 


IF you want the best information on 
cement and concrete construction, subscribe 
for Concrete-Cement Age, leading cement 
and concrete monthly. Sample copy, 10 
cents. Yearly subscription, $1.50. Con- 
crete-Cement Age, 135 Newberry Bldg., De- 
troit, Mich. 


CONCRETE Building Block Machines 
and moulds. Free catalogue. 5 Market 
St., St. Louis, Mo. 


DUPLICATORS AND DEVICES 


MALALANE duplicators—Our note size 
6x only $1. Ask circular. Malalane, 1222 
Southern Boulevard, New York. 


HOW to get a Hektograph that will make 
150 copies in 10 minutes; letter size, $2.00. 
Write for circular. Heyer Duplicator Co., 
118 No. La Salle St., Chicago. 


HOSIERY. Agents make 32% commis- 
sion selling our Guaranteed Hosiery direct 
to consumers. Write us. Manufacturer, 
Box 238, Manheim, Penna. 


WANTED—Active man in every locality. 
To join this Society. Carry its sick, acci- 
dent, death Benefits. Get friends to join. 
Spare time. $50 to $150 a month. Write. 
Box RK-293, Covington, Ky. 


AGENTS—Unusual sellers. Big profit 
payers. Novelty jewelry, perfumery, hos- 
jery. Price list, particulars free. Block 
Bros., 477 Eighth Avenue, New York. 


PERFECTION Pocket Adding Machine. 
Lightning seller. Agents wanted. Cincin- 
nati Specialty Mfg. Co., Dept. R, Cincin- 
nati, Ohio. 


AGENTS—$5 daily selling our Handy 
Tool, 12 articles in one. Lightning seller. 
Sample free. Thomas Mfg. Company, 462 
Third St., Dayton, Ohio. 


$100 MONTHLY and expenses to trust- 
worthy men and women to travel and dis- 
tribute sampels; big manufacturer. Steady 
work, S. Scheffer, Treas., G. W., Chicago. 


STOP here! Let me start you in a home 
business that will bring you money every 
day. Experience unnecessary. Spare time. 
No canvassing. I furnish everything and 
guarantee success. Send for proofs. Voor- 
hies, Desk C. R., Omaha, Neb. 


SALESMAN. Sell the best $7.50 Hand 
Vacuum Cleaner Made. Our Cleaner and 
Commissions beat them all. Address, Ex- 
celsior Mfg. Co., Logansport, Ind. 


400° PROFIT selling Gordon Photo Pil- 
low Top. High grade work. Samotes and 
catalogue free. Luther Gordon Co., North- 
western Bldg., Chicago. 


$1 A WEEK will start you in a big 
money-making mail order business—with 
the best line—in spare time. Particulars 
free. Antiseptic Mfg. Co., 1864 Barry Ave., 
Chicago. 


WE manufacture four fascinating game 
boards; 150% profit; orders repeat; best 
side line with cigars, candy, ete. Particu 
sate. Bechter Game Co., Independence, 
owa. 


TO MANUFACTURERS 


MANUFACTURERS. Wanted sole Agen- 
cies for the Island of Cuba Bank refer- 
ences. H. Price-Williams, Marianao, Cuba. 


MUSIC 


LEARN Piano instantly with or without 
instrument or teacher—by note, waltz 
harmonies, etc. World sensation and bles8- 
ing, never before possible. Particulars 
free, Inland Music House, Chicago, Ill 


SONG writers, send us your poems for 
our special 1912 publishing offer. Box 
1207, New Orleans, La. 


POEMS Wanted. Highest remuneration. 
Send to Inland Musie House, Chicago. 


MELODIES written to song poems. Will 
correct all your mistakes. Four dollars. 
Write. Deveraux Publishing Co,, Mat- 
teawan, N. Y. 


CASH for names and addresses of piano 
players. Cinderella; latest musical hit, and 
plan, 15 cents. W. Ellis, Gifford, Ark 


IF you want the latest sheet music and 
a better assortment for less money than 
elsewhere, write for our catalog. Semple’s 
Music House, 204 West Ave., Norwalk, 
Connecticut. 


ANY Popular Sheet Music you_ want. 
No matter where published, we will send 
postpaid for lie per copy. Willis Wood- 
ward & Co., 1197 Broadway, New York. 


RAG-TIME piano playing taught by 
mail. Book free. Christensen, 84 Audi- 
torium Bldg., C hicago. 


ALL the favorite old songs. Words and 
music complete in book form with at- 
tractive cover; size 7%x9% inches; good 
value. ice 50 cents, postpaid. Popular 
Mechanics Book Dept., Chicago. 


want-to go- ahe aad ind, 
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“Miller. Creamton, Pa. 
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MEN and 
ment jobs 
positions 


D 21, 


women 

open 

Rochester, 


wanted for Govern 

month. Write for list of 

Franklin Institute, 
Y 


YOUNG man, would you accept and wear 
fine tailor made suit just for showi 
to your friends? Then write Banner 
tiloring Company, Dept. 616, Chicago 
nd get beautiful samples, styles and a 


wondertul 


offer, We pay the express too 
7.000 GOVERNMENT jobs open. Write 
for list. Franklin Institute, Dept > 


Rochester, N. 


BIG Money 
of dollars have 


Hundreds 
writers of 


Writing Songs. 
been made by 


successful words or music. Past experi 
ence unnecessary Send us your sons 
poems, with or without music, or write for 
free particulars. Acceptance guaranteed if 
available. Washington only place to se 
cure copyright H Dugdale Co., 


Kirkus 
Washington, D. C 


GOVERNMENT 


Dept. 265, 


wants employees Write 


for list of positions open. Franklin In 
stitute, Dept. D 21, Rochester, N. Y 
WANTED Railway Mail  Clerk—City 


Carriers. $x0 on 
everywhere 
Institute, 


month Examination 
soon. ‘oaching free Franklin 
Dept > 21, Rochester, y 


WANTED -— Distributors of advertising 
matter everywhere American Distributor 
100 Mount Pleasant, Pennsylvania. 


WANTED 


one thousand chauffeurs and 


repair men. Our demand for automobile 
engineers exceeds the supply. Calls for 
men of intelligence and mechanical ben 
capable of commanding $100.00 to $150.00 
per month upon graduation. Resident 
course $20.00 to $60.00 Home Corre 
spondence course completed by practical 
road and shop work at this seheol, highly 
successful. Look this up. Auto Schools of 
America Dept. T, 1600 Michigan Ave., 


Chicago. 


STOP here! Let 
business 


that will 
day. Experience 
No canvassing. 
guarantee success. 
hies, Desk C. R., 


I WILL 


a home 
every 
time 

and 
Voor- 


me start you in 
bring you money 
unnecessary. Spare 
furnish everything 
Send for proofs. 

Omaha, Neb. 


start you 
home in spare time, 
capital; send for free 
giving plans of operation. G. F. 
Dept. 306, Boston, Mass. 


earning $4 daily at 
silvering mirrors; no 
instructive booklet 
Redmond, 


MANUFACTURING MACHINERY 


MANUFACTURERS of Specialties and 


Novelties wish to get in touch with par- 
tics Who own patents or have patents ap 
plied for, with a view to manufacturing 
and selling the same Address. The Chase- 
Dunipace Co., Toledo, Ohio 

WANTED Jobbing Machine Work, any 
Kind, prices on application; your patterns 
ind) patents, will be kept secret, all work 
carefully carried out, ractical Gas Eng. 
Machine Works, Nor tht Chicago, Il 


WANTED, medium 
manufacture on 
pattern 
whester, 


weight machinery to 

contract, special machinery 

work. J. T. Schaffer Mfg. 


MODE LM: aking. By a mechanical ex 
pert sears experience teferetice 
orre sponde nee solicited. Lyons Machine 
Works, Lyons, lowa 

INVENTIONS perfected and manutac- 


tured 
Russell 


Reterence: Your 
Machine Co., 
PATTERNS 
nooga latiern 
DIES, 
hg, euu 


Met’ all 


Banker, kh 
allas, Texas 


Wood or metal. 
Works, Chattanooga, 


Chatta 
fenu 


jigs and 
ing and 
Machine 


tools built for stamp 
drawing sheet metal. 
Works, Rochester, N 


Wk make working 
scription, also 
work, abd special 
drawing or rough 
for catalogue of 
Pierce Model 
Chicago, _ 


AMERICAN Model 
Gol W. Jackson Blvd. 
models, tools, dies, 
model parts 
tions and 
facturing. 


DIES, 
accurately 
pert patent 
elty Co., 


models of 
es, 
machinery 
model for 
model 
Works, 


any de 
puncti-press 

Send us 
estimate. Send 
supplies The 
3405 Mierce 


and Tool Works, 617 
Chicago. We make 
molds, patterns 
gear cutting lnven 
simplified; also manu 
models and special metal articles 
mace inventions perfected, Ex 
lawyers furnished. Metal Nov- 
1923 Olive St., St Louis, Mo. 


IRON brass 
Metal speciaities 
ing, plating and 
cago Tool Works, 


and aluminum castings. 
Patterns, mode Polist- 
japanning North Chi- 
North Chicago, Il 


WE make dies and tools, models, metal 
stampings and hardware specialties to or 
der. A. Amundsen & Co., 542 W. Jack- 
Bivd., Chicago, UL 


son 


BE an_ electrical 
$1,800 a year New 
competent metermen 


$900 to 
Demand for 
than supply 


meterman 
field. 
greater 


Personal, practical mail instruction quali- 
files you for splendid position. Graduates 
assisted. Write for particulars Fort 


Wayne Correspondence Schools, Dept. 20, 


Fort Wayne, Ind. 

WANTED—Hustling man in each local- 
ity. Join this Society Sick, accident, 
death benefits. Introduc Memberships. 
Spare time to start 5 i“) a month. 


Write, Box JF-: 


WANTE 
tion! 
ders’ 
Test 


3. Covington, Ky. 


Machinists, Atten- 
new revised Saun 
Practical Mechanics 
reference Thousands in 
$1.00 cloth: $1.25. $1.50 
flap. Big profits. E. H. Saunders, 
Purchase St., Boston, Mass. 


Agents, 
Increase salary, 
Hand-Book of 
ready 


leather 
216 


GOVERNMENT 
everywhere 
U. 8. Civil Service 
day for free booklet 
ice School, Box 826, 


post 
soon, Get 


office examinations 
prepared by former 
Examiner Write to- 
Patterson Civil Serv- 
Rochester, N. Y 


MEN and 
pairing, driving on 
tricity. civil 
ods most 
learning 


tomebile re- 
cars; 


learn at 
up-to-date 4 
engineering, surveying Meth 
practical. Room and board while 
Positions secured; satisfaction 


boys to 


guaranteed: catalog free. National School 
of Engineering, 2110 W. 7th, Los Angeles. 
CASH for information, names, formulas, 
and ideas Steady, profitable home busi- 
ness Inst ructive booklet for stamp In- 
formation System. 3, Marietta, Ohio. 
INVENTORS—Ideas mean fortunes. Often 


lost by delayed patenting Mail descrip- 
tion for free, temporary legal protection 
and secrecy till patenting Have actually 


sold inventions for 
Thompson, M. E., 


fortunes Edward P. 
as reliable 


and competent attorney in U. S. Patent 
Office) Dept. A, Victor Bldg., Washing- 
ton, D. C, 


MECHANICAL ENGINEERS 


MACHINE 


designing, 25 years’ experi 
ence developing special machines, devices, 
redesigning old Drawings--detail 
ussembly—made from sketches, ideas, photo 


graphs and written description. 
ings for manufacturing 


Shop draw 
purposes prepared 


in accordance with latest approved system 
Installing and salesmen drawings executed 
in the highest style of the art. Patent 
drawings and commercial blue printing 
Correspondence solicited Walter 8.- Wood, 
110 W. South St., Kalamazoo, Mich 


MACHINE 
developed 
designed to 
chanical 
cago 


Designing, Inventors’ Ideas 
Working brawings, Machinery 
order, Car Abbott, Me 
Engineer, 1241 Bidg., 


Unity 


ESTIMATES on Drawing, Model or Pat 
ent costs fave made marketable machines 
from rough ideas for 9 years. Erie En 
gineering Co., Cleveland, O 


NICKEL Engineering Co., 27 inans 
Street, Kast Orange, ° Drawing pat 
terns, ideas developed, U nsurpassed ref 


erences, 


MECHANICAL drawing for patents, ete 


Reasonable Martin Hanson, 835 Newport 
Ave., Chicago, IL 
AUTOMOBII motors and factories 


Henry 
Fisher 


designed, developed, economized 
K. Holsman, Consulting Engineer, 
tuilding, Chicago. 


FLOUR & FEED MILLING MACHINERY 


SPECIAL bargains in second-hand: At- 


tiriton mills, burr mills, crushers, corn 
shellers, bran dusters, dust collecters, puri- 
fiers, reels, double, single, 2 and 4-pair 
high roller mills, sieve bolters, receiving 
separators, scourers, etc Write for de- 
scription prices. Sprout, Waldro & 


and 
I 


Co., P. O. Box 429, Muncy, Pa. 
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eal al opportunity f 
it t t eives 1 a pe 
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\ La Salle Stree Chicage - 
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terms arranged if desired. 


bargains—Foot power 


cut fast and smooth? 


2-cylinder 
Working Machinery, 


we will quote you 
Belting & Machinery Co., Cleve- 


~~ Corliss heavy 


pipe including one long radius 


by Hyde Windlass Co. 
Fair condition; price reasonable. 


» good as new for $1,200, 


Charles Buck Edge 


Chicago Machine Tool 
125 North Canal Street, C 


“rhe 
166 West pe St., 


Machine & Tool Works 


inspectéon and quick cash sale, 
ney Hunt Machine Co., 


POPULAR MECHANICS ADVERTISING SECTION 


DON’T keep that ‘‘good idea” in your FOR Sale—i2 hp. Firebox Boiler, used 
head because you cannot develop it. My | 5 months; 6 hp. vertical boiler, used 8 
experience and machine shop will help you. months. Dri-Seal Products Co., 1144 W. 
Drop me a line. S. Mason, Jr., German- Kinzie St., Chicago, TL _ 
town, Philadelphia, Pa. Nee “TWO 15 ton steel ladles for sale; good 

BOILERS—1 and 1% hp., $28 and as new. For prices, address The Canton 
complete. Harris Machinery Company, Steel Foundry Company, Canton, Ohio 
Minneapolis, Minnesota. FOR Sale—New 16 hp. engine, opposed 

NORTON grinder, patternmaker’s lathe. cylinders. Engine and timer, $85. 9% 
Power scroll saw, portable forge. Charles | Planetary Transmission, . Sterling En- 
Lezeman, {00 Powell Avenue, Evansville, | gine Co., 331-: So. Clinton St., Chicago, 
Indiana. BACK Geared Lathe, comp. rest, 

FORK Sale—Gasolene Engine Gray Model | all auto. feeds, good order; complete, $150. 
T, new, 16 hp., cheap and we guarantee C. H. Norton, 610 Baymiller St., Cin 
it. it: Baker | & Baker, Royal Oak, Mich. cinnati, Ohio. 

FOR Sale—New 4 cycle twin cylinder, | 2 H. P. D. C. motor, $45; Barnes lathe, 
10 to 12 hp. Marine or auto engine. Price $65; drills, $20 _ miller, $125; band 
$125. F. J. Stenger, 185 Berlin St., De- saw, ; stickers, $40 up; 
troit, Mich. jointers, mortiser, sh¢ ipers, grindstones, etc. 

REBUILT Engines—We have on hand | Bicknell, Janesville, Wis. 

a number of rebuilt ‘Buffalo’ engines, FOR Sale—Dirt cheap. Almost new 
guaranteed, at greatly reduced prices. hp. Allis steam engine with all fittin: 
Write for bargain list. Buffalo Gasolene | Must be removed at once. Come and see 
Motor Co., 1293-1305 Niagara Street, Buf- A genuine bargain. F. E. Alford, 
falo, N. Goshen, Ind. 

FOR Sale Steam boiler and engine. PULLEYS, Gears, Sprockets, Shafting. 
Soiler, 12 hp.; Engine, 6 hp., run only 4 | Hangers; see page 146. W. A. Jones Foun- 
months, will sell at very low rate. Ad- dry & Machine Co., Chicago. 
dress Tufflie Bellarance, Moosup, Conn. D—Lathe, screw cutting toot 

FOR Sale—1 steel tank, size 4 feet by | power. George $ Smith, Vandling, Pa. _ i 
18 feet, made of 3/16” wall and %” head, HOW to run and install gasoline engine: 
single and double riveted, tested to a 115 | booklet and Digest one year, 25¢. Has 
Ibs. gauge pressure for $125, F. O. B. | yvasoline engine department. Digest, Grand 
Chicago. Practical Gas _ Eng. and Rapids, Mich. 

Mach. North Chicago, Ti. CASTINGS hp. upright. water 

BARGAIN-—-One Defiance Hoop Cutter, two cycle, with drawings, $4. 
$200; two 25 hp. Gas Engines, each, $200. Mustin Mfg. Co.. Newport, Ky. 

Delphos Bending Co., Delphos, Ohio. ~ WANTED—Gasoline engine woodsaw 0. | 

MANITOU Marine Motors, 5 hp.. $62; fit to saw cordwood. John Kochevar, Box 
10 hp., $104; 20 hp., $180. Satisfaction 143, Ely, Minn 
guaranteed. Rough and Machined castings | ~ SNAP—Sm > Machine Shop for 

all foundry Machine Shop tot 
- — or Richards Engine Works, | gaje or trade. Prosperous town. William 
Manitowoc. Wi Gilbert, Fulton, Mo 

FOR Sale—Guaranteed friction clutches ENGINE ortical 
10 hp., $15; 25 hp. $25. Alse 
F M ee I rine water-cooled, $9 cash; drawings in- 
Furnace & ach. Co., Decatur, Ind. cluded; catalogue for stamp. Novelty 

CHAIN Hoists—Ton Weston, new $10. Manufacturing Co., 853 West Sixth St., 
Harris Machinery Company, Minneapolis. Cincinnati, Ohio. 

Minnesota. FOR Sale—Gasoline engines, automobiles, 

PU LLEYS counter- shafts and = stands. marine and stationary, also castings. Sec 
Write for partic ulars. Keith Furnace Com- | ond-hand ones taken in exchange and for 
pany, Des Moines, Towa. sale. Apply with stamps. B. W. Richard- 

FOR Sale—1% hp. gasoline engine. S. | 800. R. No. 36. Peoria, 
Lenning, Rutlan lows FOR Sale—Engine lathe, swings 9% o 

BARG AIN, f fifteen hp. gasoline engine, takes 25 in. between centers. Complete 
$150. Cause of selling using electricity. with full set change gears to cut all size 
Mich. Becker, Brillion, Wis : threads, 3 to 40 in.; price only, 3.50, 

= Address L. F. Grammes & Sons, Allen- 
we GASOLINE -aitueine cheap. 2—15 hp. town, Pa. 

Co. Joseph Turk Mfe. STEAM boiler outfits, complete; 1% 

Sass - _ horse power, 20” diam., 51” high, $40. 

~LATHE—BI isdell 16” swing, taper at Page Boiler Company, 815 Larrabee St., 
Screw machine—Garvin- Chicago. 

ower feed turret, capacity 1%”, $275 in: 

Fox turret lathe with leaders, $175; 10 FOR Sale—Rebullt: Throttling, Auto- 
horse power gas ; $1 30 horse matic and Corliss engines, boilers, pumps. 
power steam engine, i0rse power heaters, machine tools, tanks, saw mills, 

_ Pinner, 122 Water and general machinery, at bargain prices 


TOS covered Drying Oven, 7%x3x3 
One Bennett & O'Connell Ideal No, 


lating Dynamo 6 Volts, 250 Amperes. 
Six Iron Tumbling Barrels, "36x30", Lot 
of Wood Pulleys all sizes, almost new. 


Write for full descriptions and prices. St. 


Louis Trunk Hardware Mfg. Co., 609 
Chouteau_ Ave., St. Louis, Mo. 
“GREAT |} bargains in gas and oil engines 
all sizes, 1 hp. and upward. Gas produc er 
engines, 25 hp. and upward; oil engines, 
15 hp. and up; kerosene engines, 2 hp. up. 
second-hand, rebuilt, new. Several good 
makes. Guaranteed, erected and started 
like a new plant. Let me know your 
wants, Write for descriptions and prices. 
Address, Chas. A. Jacobson, Saratoga 
Springs, N.Y. Contracting and Con- 
sulting Engineer. 

FOR Sale cheap, 72x18 Ames _ Boiler. 
150 hp., two years old; 14x42 ‘ooper 
Corliss Engine, 150 hp. with all attach- 


ments; in first 
Dron ) Forge | Co. 
FOR Sale 
gine; one 7% 
Eddy Dynamo, 
condition. Swisher F Bros.. 
NEW_ Vertical Boilers, 
37. Send for 


class condition. 
Roct 


hp. Cook Gas En- 
125 Volt D. ¢. 
Both first class 
Newark, Ohio 
1% hp. 
sixty-four page 
of Machinery bargains: Boilers, 
electrical machinery, machine 
Wickes Brothers, Saginaw, Mich. 
GASOLINE Engines, 
new—7T Horse $100: 


Rochester 


ne 


Type G. 


complete, 
Catalog 
engines, 
tools, ete. 


new way, almost 
2% Horse Ideal, $40. 


Concrete mixers, hoists, block and | brick 
machines: trucks, scales. Standard Scale 
Co., 1345 Wabash Ave., Chicago. 


The Randle Ma- 
1761 Powers St., Cincinnati, 


et us know your wants. 
chinery Co., 
Ohio. 


SIMPLE mechanical inventions wanted; 
send sketch. Sanders, 20 Crilly Block, 
Chicago. 

SEND 


50¢ for booklet *“How to Run and 
Install Gasoline Engines,’’ and _ year’s sub- 
scription to Gas Energy, 28 Murray S&t., 
New York 

FOR Sale—12”x12” 
engine, $275. 25 H. P., 
line motor 
Adams 


Harrisburgh Ideal 
four_ cylinder, gaso- 
truck engine, $150. Geo. 
South St., New York. 
for sale—For bargains in small 

lathes write South Bend Machine Tool Co., 
Dept. L.. South Bend, Ind. 
BARGAINS in 
gasoline engines. 

New_York. 


PATTERN makers! 


rebuilt Palmer marine 
Palmer Bros., 31 EF. 21st 


A book devoted to 
the principles of pattern and core making 
and molding. Written by G. H. Willard, 
a practical pattern maker of years experi- 
ence. This book. just published, treats the 
subject in a much more simple, direct and 
effective manner than most books along this 
224 pages, 312 illustrations. Price 
postpaid. Popular Mechanics Book 
Dept.. Chicago. 
SERIES of 7 
Steamship. 


lithographic models— 
automobile, gas engine, steam 
engine, steam turbine. wireless telegraph 
and dynamo. Size 8x14 inches. All parts 
of these machines are shown and numbered 
to correspond to printed keys of names. 
Price each, 50 cents, postpaid or set of 7, 
$3.00 postpaid. Popular Mechanics Book 
Dept., 318 W. Chicago. 


Washington St., 
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MACHINERY, TOOLS, SUPPLIES 
TOOLS—Reliable second-hand equipment 
at lowest possible prices Liberal credit 
Trials allowed 
Palistaction guaranteec Following are 
lathe; Scarrett bench 
lathe; Lodge and Shiply engine lathe; 
wood turning speed lathe Barnes. drill 
press; Post drill; Milling machine; Shaper, 
Saw table; Grain Universal woodworker ; 
Forge; Gas engines 2, 5 and 10 hp. Write 
at once, stating exactly what you can use 
Stuart PDuncan, Old South Building. Bos- 
ton, Mass 
TO Carpenters and Woodworkers. Can | 
aw so that it will 
0 ie a and Saw,’ will teach you as 
it has taught hundreds of carpenters 
Written in plain words by a practical | 
filer who has made a study of hand saws, =“ 
and knows how they should be filed t« 
cut best. Mailed postpaid upon receipt 
of 25 cents William k, Quinn Company, 
Box 44 Northamptor Mass 
GAS Engine Bargains! 1—16 hp. Alamo 
on wheels—gasoline 1 4, 10 and 12 hy 
New Era; 1—5 hp 
1—22 hp. Fairbank 
Climax; 3—100 hp. 
beth Wood and Ir¢ 
Belting, Shafting, Pulleys, Hangers Send 
list of what you need in second-hand ma 
chinery, a 
land, Ohio 
500 HORSEPOWER right-hand engine 
Po duty frame, size, 24x 
ing flywheel, 18 ft. di 
ameter, grooved for 14 turns 1%-in, rope, 
American drive-steam receiver separator 
7-in, stean 
bend and flanges; can be seen in opera 
tion at our mill in Mt. Carmel, Ill Ad 
dress Bernet Craft & Kauffman Mfg. (« 
Office 1036 Pierce Building, St. Louis, Mo 
FOR Sale—Single drum hoisting engine, 
double 2 cyl 
inders Bath, 
Me Ap 
London, Com 
FOR Sale—Practical Cold Process Gas 
Machine, 600 Light is 
suitable for a town of 400 to 600 popula 
tion Practical Gas Eng & Machine 
Works North Chicago, Ill 
FOR Sale 75) «hp right hand Harris 
Corliss Engine, 12x36, never overhauled 
Splendid condition 11 ft. Fly Wheel. One 
Stewart Boiler, horizontal, round, tubular 
50” diameter. Insured Carries 76 Ibs 
Double lap joints Splendid conditior 
Write for prices. Tool 
Co., Millbury, Mass 
FOR Sale Fairbanks-Morse 12 Horse 
Power vertical gasoline engine, complete 
Outfit No 113 Never used Will sell 
cheap. Also many second hand engines 
boilers, lathes, electric motors, saw mill 
machinery, etc., in good condition Ma 
lene Iron Works Co Durango, Colo ew OTK 
ONE—12 hi Upright Engine -self-cor A 
tained One—50 hp. Chandler & Taylor t 7 
horizontal self-contained. Excellent cor 
ditior One—60 hp. H. T. Boiler N. V 
Bowsher Co., South Bend, Ind 
REWARD—We Wish to purchase some 
Good Second Hand Machinery for Iron 
and Brass working and will pay a Cash 
Reward for first information as to where 
Company, | 
Tilinois | 
BLUE Print Machinery Large assort 
ment of second hand blue print machines 
in first cle Ask for 
Pease Co., Chicago I 
Illinois 
ENGINE Lathe—Screw cutting, a0” 
swing, complete with gears chuck face 
Plates, counter-shaft, etc for sale cheap 
Leather Tire Goods Company, Niagara Falls, 
New York 
FOR Sale Marsh Deep Well Steam 
Pump 4x8, with throttle valve, lubricator 
and trimmings Used four months Ir 
first class condition Zenite Metal Co 
Indianapolis, Ind 
WE are headquarters for Machinery for 
sheet metals-—Presses, Punches Shearing 
Machines, Tinners’ tools, Dies, etc. First 
4 class goods at reasonable prices Niagara 
NY 
FOR Sale 24 hp le’xl4” Slide Vaive 
Centre Crank Taylor Engine 2 Balance 
Rod 
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BOATS AND LAUNCHES 


DIAMONDS. WATCHES AND JEWELRY 


MOTORCRAFT _ Encyclopedia—A 150- 
page book that tells 1001 things every mo- 
tor boatman should know. How to over- 
come engine troubles. Price $1, postpaid. 
Ponular Mechanics Book Dept., Chicago. 


CHART of a modern submarine boat 
showing and naming over 200 parts. Size, 
14x28 inches. Printed on plate paper. 
Shows clearly and distinctly all the in- 
terior, Mailed in a tube for 25c._ Popular 
Mechanies Book Dept., 318 W. Washing- 
ton St., Chicago. 


MOTION PICTURES 


MOVING picture entertainments furnished 
complete, anywhere, for all occasions, by 
regular licensed operator with complete 
fireproof outfit. (Will teach you this trade 
by mail.) Chas. E. Riddel, Logan-sq., 
Chicago, 

FOR Sale complete stereopticon and mov- 
pure (calcium). <A, Steven 

Em as Phila. 


Me Picture film, le foot 
H. Davis, Wateriown, Wisconsin 
WANTED—Moving picture outfit, Fred 
L. Smith, Amsterdam, N. Y. 


WANTED 


BUY genuine perfect cut diamonds di- 
rect from the importer at the ery prices 
in rry world: % carat, $8.25; % carat, 

% carat, $45.00; 1 carat and over, 

St carat. Written contract to buy 
back diamond for 90% in cash and 
allow full price paid on all exchanges. 
Send no money. We ship C. O. D. privi- 
lege of eXamination without deposit and 
without obligating you to purchase. Send 
for big Basch Diamond Book. Free! FKs- 
33 years. See our display ad on 

Address L. Basch & Co., Dept. 
State St., Chicago, U. 8S. A. 


IF you are wearing one of the old 
style heavy watches, write us, We have a 
special Offer to make on a thin model 
12 size wench that will save you 40% from 
retail price J. A. Hamilton & Co., 1606 
Heyworth Bide. g.. Chicego 


PRETTY and attractive mineral speci- 
mens, mounted in gold filled Searf pins 
50c. Frank S, Balster, Durango, Colo 


PATENTS FOR SALE 


AMERICAN Patent for sale of a stump 
extractor invented in Sweden and used 
throughout that country most successfully 
Details from Canadian Boving Co., Ltd 
164 Bay St., Toronto. 


FIND Out Ver Yourself what to_invent 
and how to p t it. My book, ‘‘Invent- 
ors’ Universal Educat r,”’ covers the mat- 
ter from A to Z: also gives 600 Mechan- 
ical Movements and 50 Perpetual Motions. 
Price $1.00, postage free. Money returned 
if not more than satisfactory F. G. Die- 
terich, 651 Ouray Bldg., W ishington, D. 


PATENTS build fortunes for you. Our 
free booklets tell how, what to ae, and 
how to choose an attorney iy bank 
and other references. All a. strictly 
confidential Write today D. Swift & 
Co., 317 Seventh St., Washington, D. C. 


“a 


PATE NTS secured—Report on patent- 
ability, validity and infringement. Patent 
suits conducted. C. L. Parker, 910 G St., 
Washington, _ D. c. 


SEND For Free Booklet, All About Pat- 
ents and Their Cost. Shepherd & Camp- 
bell, Patent Attorneys, 500A Victor Bidg., 
Was hington, C. 

PATENTABLE ideas wanted—Send_ for 
3 free books Richard B. Owen, 30 Owen 
Blig.. Wash., D. C. 


WE sell patents. Established ten years. 
To buy or having one to sell write Charles 
A. Scott_Co., 1096 Granite Bldg., Roches- 
or, 

PATENTS without advance attorney's 
ees. Send sketch for free report. Books 
free. Fuller & Fuller, Washington, ID. C. 


ENTERING mail order business. Send 
lists, ete. Freeman, 24 New Cut, London, 
Eng 

WANTED—Active man in every lodge. 
To join this Society Carry its sick, acci- 
deut, death Benetits friends to join. 

i month. Write, 
Cc ovington, Ky. 


WANTED—Sample copies and advertis- 
ing rates of mail order publications. All 
publications carryin classified section 
preferred. Johnson, 4250 N. Kimball Ave., 
Chicago. 


FOR SALE 


FOR Sale—Gas Producer (R. D, Wood), 
°5 to 50 horsepower with booster, and water 
tank, etc., used 6 months. Will sell very 
low. Just the thing for a laundry. Apply 
H. Methot, 20 W. 34th St. Y 


LATI NG Apparatus; dynamo, 
etc., $35. Gasoline engine, $9. Ten horse 
business automobile, $75. Antique Colonial 
secretary, perfect, $40. William Bacchus, 
Danbury, Conn 


FOR Sale—Territory on Swanson’s Oscil- 
liting Gate. Royalty considered on a group 
f states. Tilinois and adjoining states re- 
served. Swanson’s Mfg. Co., Kewanee, Til 


$300 PRINTING, rubber stamp and stere- 
otyping office, $60. A, H. Correll, Blooms 
burg, Pa 

Fans, 12 inches PD. C., $9. 
A . $11.84; battery fans, 10”, $4.24; 
— 60 hour Storage Batteries 
same, $5.45; 13 $5.45: 6 volt 60 ampere 
hour battery, $7 
Cosmos Electric 
New York 

FOR Sale—One motor boat 17 feet; one 


Tianola; one auto steam engine. Paul 
Wilber, Norwalk, Ohio, 


verything guaranteed 
‘o., 136 N, Liberty St. 


SALE OR EXCHANGE 


WILL exchange One hundred fifty dol- 
lus worth of merchandise for moving pic- 
ture outfit «¢ motoreyele; 4 sheets popular 
music and catalog, 20c. Gem Theatre, New 
Verlin, N. 

CIVIL engineer course for sale or trade 
for motorcycle. Clyde Eagle, Woodriver, 
Nebraska, 

WANTED Motorcycle for 115. Alto 
Saxophone. Olof Wallin, # Prairie 
Minn. 

WANT to trade town lots for 
1911 five passenger White steamer. 
Nn. Kerby, Lawton, Okla. 


WANTED—Gasoline engine at bargain. 
Also ensilage cutter. Exchange two new 25 
year 17-Elgin watches for automatic shot 
gun or phonograph. Theron Crandall, Can- 
ton, N. ¥. 


1910 or 
E. 


OLD GOLD 


WE pay $1 per set for old false teeth. 
Old gold, silver and jewelry bought. Money 
sent at once Mail yours today Est. 20 
years. Philadelphia Smelting & Refining 
Co., 807 Chestnut St., Philadelphia, Pa. 


FOR Sale—U. 8S. patent No. 1,026,149 
on a Bed Attachment. Serves as table and 
meal tray. Especially adapted for in 
valid’s use. Good practical device. Will 


sell reasonable Also patent on a_ device 
to prevent a trolley pole from coming off 
of wire. For particulars, address F 


Crane, 2355 W. 38th St., Cleveland, O. 


NON-DERAILABLE R. R. Truck and 
spring steel tired motor truck, Isaiah Ie 
Pew, Palma Sola, Fla, 


PATENT for sale, No. 1,021,951 on com- 
bined hatchet and adz. Make tremendous 
seller when put on market. Particulars 
for stamp Address Edw. W. James, 1037 
North Lincoln Ave., Springfield, Il. 


PATENT, patterns, drawings, cuts and a 
fine equipment of small tools for the 
manufacture of the very best line of ma- 
chine tools of their kind. Address C. R., 
318 W. Washington St., Chicago, 6th floor. 


FOR Sale—U. Patent on Sheep Shear 
Device. "Gemethie ig new; a great necessity 
among all using hand shears, Will sell 
reasonable, Address Harry W. Harting, 
Box 116, Lander, Wyo. 


JUST allowed Broom Attachment. A 
crying need in every house, outricht sale 
or royalty S. Jones, 917 Ridge Ave., 


Philadelphia, Pa. 


FOR Sale—U. S. Patent No. 986,289 for 
door and sash holding means. Rion Hoel, 
420 Hubbard, Detroit, Mich 


FIVE (5) new patents on different kinds 
of concrete machinery for sale cheap on 
account of poor health Wm. L. Keller, 
Kearney, Nebr. 


FOR Sale—U. S. and Canadian Patent 
Packingless Globe valve; something new. 
Best offer takes it A. L. Kerbaugh, 
1519% Chew St., Allentown, Pa. 


PATENTS 


PATENT book matled free—showing 100 
mechanical movements invaluable to inven 
tors and mechanics—and telling what is 
— thle, how to obtain patent or partner, 

te. Free on request Chas. E. Brock, 
col Eighth St., Washington, D. C. 


DON'T experiment, Come to me with 
your schemes help you make gooxl. 
Absolutely confidential. Details for stamp. 
F. L. Billingham, 161 Washington St., N, 
Y. City. 


MONEY in ideas—My book “‘The Inven- 
tor’s Assistant’’ tells how to get it out. 
Mailed free. Henry N, Copp, Registered 
Patent Attorney 51, Washington, D a 


WE are looking for vending machine pat- 
ents, for toilet articles and peanuts. West- 
ern Fiduciary Co., Denver, Colo. 


HOW to make patent drawings Com- 
plete instructions, 25c. Cc. M, Shigley, 
Columbus, Ohio. 


PATENT ATTORNEYS 


PROTECTIVE Patents procured promptly. 
Our books telling how to obtain and realize 
therefrom sent on request. Write today. 
Trade Marks Registered. Beeler & Robb, 
211-215 Southern Bldg., Washineton, D. C 


MEN of ideas and inventive ability, write 
Randolph & Briscoe, Datent Attorneys, 
620 F Street Northwest, Washington, PD. 
C., for list inventions wanted, and prizes 
offered by leading manufacturers, 

PATENTS _ secured, Prompt service. 
Dependable Patents. Inventions financed, 
bought outright, or royalty paid No ad- 
vanee fees. Inventors and manufacturers 
brought together. Valuable information 
free, Spellman & Smith, Chamber of Com- 
merce Bidg., Chicago 


PATENTS applied for including every- 
thing, during dull season, $35; only $15 
down; free examination. L. F. Nell, 620 
Exchange Bldg., Denver, Colo 


PATENTS procured and positively sold 
if the idea has merit; all countries; satis- 
fled stinate my best references; a good in- 
vention properly protected by patent should 
prove very profitable to the inventor; pro- 
tect your business against competition by 
patenting any new manufacture, process, 
formula, or article associated with it; cap- 
ttalize your ideas: perfect, patent and mar- 
ket your new ideas; send sketch today; 
hook free. H. Sanders, 7 Crilly Building, 
Chicago, TIL 

“PATENTS and Patent Possibilities.”’ is 
72-page treatise which tells all about 
patents, what to invent and where to sell 
it. It gives honest advice to inventors, and 
is full of valuable and interesting informa- 
tion Write for it today! It is free. 

905 MecLachlen Bldg., Washington, 
1). 


P. Herbert Jenner, patent at- 
torney and mechanical expert, 608 F a 
Washington, D. C established 1883. I 
make a free examination and report if a 
patent can be had and exactly what ft: 
will cost. Send for circular 


PATENT books on How to Obtain and 
Sell Patents. containing exhaustive infor- 
mation on these subjects, with 100 me- 
chanical movements, mailed free on re- 
quest. F. G. Dieterich & Company, 600 
Ouray Bidg., Washington, C 


WANTED—People with original ideas. 
Tdeas have made fortunes. If your in- 
vention has merit, protect it—turn it into 
money. My free booklet tells how. Write 
today. Wm. N. Roach, Jr., 502 Metzerott 
Bidg., Washington, D. C 


PATENTS secured or fee _ returned. 
Send sketch for Free Expert Search and 
Report as to patentability Rooks on in- 
ventions and patents and _ reference hook 
sent free. John 8S. Duffie & Co, Dept. 1, 
Washington, PD. C. 


PATENTS of value. Prompt and effic lent 
service, No misleading inducements. 2x 
pert in Mechanics. Book of Advice and 
Tatent Office Rules free. Clements & 
Clements, Patent Attorneys, 704 Colorado 
Bldg., Washington, D, C. 


PROTECT your ideas. Inventor’s Primer 
free. Free search and contingent fees. 
Milo B. Stevens & Co., estab. 1864, 685 
F St., Washington; 
Chic 
ter. 
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MAGIC Tricks, Books & Supplies. TELEGRAPHY TYPEWRITERS AND SUPPLIES 
Largest line in the world. Amateurs sup- 
plied as. well as the Great Professionals. TELEGRAPHY—Morse’~ and wireless— } PENNIES a day, one dollar a month, 
Easy. Interesting. Entertaining. Mam- Railway Accounting (Station Agency) a standard typewriter. Your choke 
moth, Hlustrated, Professional catalogue of | taught quickly RK. RR. Dispatches and nington, Oliver or Smith Premier, Prices 
clever tricks for the pocket, parlor and | Western Union Wiies and complete Wire- lower than other cash prices. Perfect ma 
stage, price ten cents. The old pond less Station in school Splendid oppor chines only—guaranteed. Typewriter In- 
firm. Read & Covert, 821 East 45d St. tunities—-graduates assisted. Living ex stallment Co., 180 N. Dearborn St., Chi- 
Chicago, Ilinois. penses low—may be earned “argest and cago 
FREE—1!12 magic catalogue, 208 pages, | Oldest school—established 37 years. I rYPEWRITER Bargains. All makes, 
530 illustrations, 800 tricks, puzzles, illu- vestment $25,000.00, Correspondence courses $10 up. Ten days free trial. Guaranteed 
sions for parlor or stage entertainment also. Catalozue free. _ Dodge's Telegiaps | iwo years Express prepaid Price lst 
Send 6c stamps for particulars and sam- & Railway Institute, loth St., Valparaiso, free Frank Payne Company Rosedale 
ple pocket trick. Buy direct from the man- Indiana. Branch, Kansas City, Kansas 
ufacturer, cheaper and better apparatis. TELEGRAPHY ‘taught in the shortest TYPEWRITERS—Save $10 by buying a 
Whetsenle Magic Co., 270 W. 39th St, possible time. The Omnigraph Automati typewriter now. Greatest oe tn history, 
New | York. Transmitter combined with standard key baukrupt stock, standard makes, like brand 
WIGS and Makeups for Theatrical and and sounder. Sends you telegraph new, low as ten dollars. Write for special 
Street Use. Percy Ewing, Decatur, Il. sages at any speed just as an expert price list No. 16, We pay expressage and 
ator would Five styles. $2 up, cireulat allow days trial Typewriter Inspection 
ie free. Omnigraph Mfg. Co., 41 G. Cort- Co W. 4th St., Cincinnati, Ohio, 
- or stg aile ox 2 5 
Paul, land St., New York. REMINGTON Typewriter $12; Caligraphs 
$6; Hammonds, Yost, Densmores $10; Smith 
105 GOOD tricks, with 3 catalogues, Sud¢. ELECTRICAL Premiers and Jeweus $15; Olivers, Under 
Joklein, 1193 Broadway, N. Y. 


- woods, L. C. Smith and Royals $25. Fif 
Learners Telegraph sects teen days 


z ay free trial, aud one Year's guar 
RARE COINS AND STAMPS $5.15 each, postage paid. M, Gray, | antee; don't purchase until you get our 
Poplar Hill, "Outarie, Canada, pric Harlem Typewriter Exchange, Dept. 
69% DISCOUNT to agents selling our SPARK coils in paris—We repair coils, M,_ 217 West 125th St., New York City. 
stamps on approval. Our stamps are miagnetos, etc. Sen circulars Elec FOR Sale— Smith Premier Typewriter, 
sellers. Mojisant & Leclaire, Kankakee, | Testing Co., Knoxville Ave., | Excellent condition, $45. W. Sehwieter- 
I)linois. Peoria, Ill. man, Osgood, Ohio 
FOREIGN stamps by the pound. Well ECTRIC ~ STENOGRAPHER t sell her Rem- 
ELECTRICAL goods, all kinds sockets, mus ver ev 
mixed. $1.00 a pound | 75 different Ca- | rosettes, house wiring ‘material any quan- | ington Typewriter, $9. Miss King, 2230 
nadian; a collection in itself $1. a Cat- | tity, unheard of prices. Price list and | Seventh Ave., New York City, me, 
4 dollar making information for stamp. Loug SENSATIONAL Sale; talk of New York; 
ikkraus, 254 Kraus Bidg., Milwaukee, ’ Wis. Electrical Supply Co., Box 732, Roanoke, | Uyderwoods, Olivers, Smiths, Remingtons ; 
Virginia. $10 to $55; worth double. Sent on ap 
’ SPOT Cash paid for _old stamps on orig- proval; 30 Years, satisfied customers, Old 
inal envelopes. Collections bought. Set 6 WIRELESS Reliable Consolidated Typewriter Exchange, 
Philippine Insurgent Stamps catalogued, 215 Broadway, ¥. 
ag lg xc. E. S. Applegate & Co., $3 BY mail direct to you, Variable Con- — TYP EWRITERS—One Oliver latest model 


denser, right for secondary circuits. Best No. 5—and one Underwood latest model 
"$3.00 PAID for the rare 1856 cent; $25.00 | value ever offered. Wm, J. Murdock Co., | No 4—like 


brand new. Only $35, cost 
for the rare silver dollar of 1858. Keep 10 Carter St., Chelsea, Mass. $100. No further use. Sent for trial, my 
ey dated be 890, a ~ “al 
— — — BOYS—Fine adjustable spark gap parts. expense, S., Box 10, Plainville, Ohio 
Kraus, 261 Kraus Bldg Milwaukee, Wis. Mount it yourself, 50c, no postals, Mite $5 DOWN buys a Remington number 
Novelty Wks., Box lvl, Santa Barbara, or seven in perfect condition, balance 
Al different 25¢ California per month, Price $25 or $22 cash. 
price list free. $3. $10 $20 sALENA—Seiccted crystals, 20 cents H. Mullally, Newark, _N. 
bills, F. L. Toupal Co., Chicago | B._Ferguson, Leroy, N.Y GENUINE typewriter bargains, no 
Heights, IN. “WIRE! et, How to Make—6-page make, will 
STAMPS Free—97 different United States | book telling bow to construct at small fiat Of peabody. 278 
by remitting 25e for six months subscrip- | Cost an outfit suitable for transmiting four Devor St... Boston. 
tion McKele’s Stamp Weekly. Boston, | five miles. Price 50 cents, postpaid. 
Mass. If preferred, 205 different foreign Yopular Mechanics Book Dept., Chicago. TYPEWRITERS Every kind on the 
market. Write today for best bargain you 
PRINTING AND ENGRAVING ever secured. | Shipped anywhere on 
Fare sive al, up. fletcher Typewriter Co., 
Keep money dated before 1890 and send N St Mo. 
10 cents for new coin value book. A, H 500 GUMMED 
and address printed on them, 25 cents. A, 
Wis. Averill, Station C, Portland, Oregon. OFFICE EQUIPMENT AND SUPPLIES 
"REE! Jandy packet 50 stamps for 2c —— 
postage. 50% approvals, *“Hawkins,” Rat- 1000 IMITATION typewritten letters, FOR Sale—Velox Addressing Machine 
Ne Mexi heading black, body purple, $3. Letter- Machi 
ou, New Mexico. circulars, small papers in good condition, Machine and 
FREE—One Antioquia worth l5ec to ap- owest prices. Samples free. Good's Print. | ment, some of it new, cost $500 Will seil 
proval applicants sending A-1 reference. quick at $300. Advertising Department, 
test Stamp Company, Dept. A, Akron, — Johnston Tlarvester Co., Batavia, 4 
Ohio, RINTING outfit, $55. YALE Automatic Adding Machine, all 
24 VARIETIES Cuban stamps 10 cents, | tory, all order busneas, $109. alter | parts made of steel nickel plated and war 


List of 6,000 low-priced stamps tree, - - 


Chambers Stamp Co., 111 P. Nassau St., ARTISTIC Printing—100 each, envelopes, | Co., Dept O. 1, Newark 
New York City. letter heads or note heads and 100 visit- 
~ PACKET of } stamps; no two coun- ing or business cards, all for ~ post- MISCELLANEOUS 
paid. The Wallack Co., 252 Bay St., 
Bee. 560 hinges. , Beaufort, 8. C. MOOSE heads for sale; guaranteed ; finely 
_ Toledo,” Ohio GUMMED labels, 000, $1, colors. | 
100, all different, free. Post- Advertising spec ialties ‘atalogue free — ogy by 
' paper. Quaker Sta MacTaggart, 1235 Arch, Philadelphia, | $80., Taxidermy in all its branches. 


: Write for description. Brower, 3410 Grays 
oledo, Ohio. Ferry Rd., Phila 
LEARN to metalize flowers, insects, ete 
for jewelry. VPileasant and profitable. Dime e 
tings beautiful sample pin and particulars. 


MPS—105 China, ete. stamp dic- PRINTING—500 either envelopes, note- 

tionary and list, 2c. Bullard, Sta. A, Bos- heads, cards, %0c; 1,000, $1.40; 1,000 cir- 

culars, 95c; 500 linen finish letterheads of 
15 


envelopes, $1.25; $2 Benson, Stewartville, Minn 
stters Sar - 
PIANOS AND MUSICAL INSTRUMENTS | writer | | “CALIFORNIA Elk Shoes—Will_wear a 
- year, Soft and comfortable. Delivered 
¢.4 SPECIAL Solo and Orchestra Violin, PERFECTION Multigraphed form let- | tree upon receipt of price. Men's $5.00; 
$55. Compare this Violin with any sold ters are perfect imitations. 1,000, $3, or Women’s, $4.00; Children’s, $3.00. Write 
by other dealers at $100.00. Six days | 500, $2. Including stock, letier, he ad for catalogue, California Elk Shoe Co., 
trial and easy payments, Repairing and re- | delivered in U. 8. Send for specimens Box 515, Los Angeles, Cal 
storing the tone ‘of old violins a spectalty. | Perfection  Letier Company, Washington “BLACK” Opals—Australla’s most beau 
St., Muncie, Indiana. tiful gem, exquisite colors—deep red, blue, 
a. "et. green, gold, violet Order direct from 
VIOLIN for sale. Genuine. Antonius. Australia at Australian prices. Write for 
Stradiuarius. _Cremonensis. Faciebat, An- Marti St illustrated catalogue. N. H, Seward, 453 
no Write or see Aaron Aldrich, eee oe ag tourke St.. Melbourne. Australia, 
Brant, Saginaw Co., Mich. PRINTING presses, all sizes, type, — a WANT Informations If you want in 
plies. Bargain list for stamp. Popular formati f ar kind, any place, if you 
BLACKSMITHS Bargains, Richland, Pa. age! anything of kind, write 
= eats led deh WE print anything! Good work, low | us. National Information & Buyers Agency, 
IT GUARANTEE with Toy’s Modern Meth- prices. ° Stamp ote sample and price | Denver, Colorado. 
pe on Steel a you can do my —_ list. Eastern Printing Co., Eastern Ave., | COIN Cards. No licking, no sticking, no 
yt Raltimore, Md. straps. $3 per M. 10,000 25 per M. 
ored tempering charts. That means better LOOK here—100 letterheads, 100 en- | Acorn Card Co., Auburn, N.Y. 
salaries and better positions. All for one velopes, 100 return envelopes or business YOUR 25 word ad in 100 (monthly) maga- 
dollar Send for valuable samples free. cards, printed for $1, postpaid. Walden zines for $1. John. A. Hendrickson, St. 
W. M Toy, Sidney, Ohio. Press, Roxbury, Mass. Louis, Mo., No, 4 North 10th St. 


| 
| 
| 


HOW to open any lock pin tumbler EARN $15 to $25 a week as our mail YOUR 25 word advertisement 
cylinder, without keys or picks. No tools | order dealers, Right from your own home. magazines—-3 times and my money- Bat 
needed. Copyrighted Instructions, $1.00. | Hold your position until entire time is re- | magazine one year for only $1.50 H. 
(has. E.-Williams, Box 1001, Atlanta, Ga. | quire are manufacturers and own- Latz, Atlantic City, N. ‘ 

- ers of patented just-in- season, repeat or- 

FALSE teeth cannot slip or fall if you | der specialties. If you are just starting WANTED—Active man in every lodge. 
use ‘‘Teethold.”’ 50¢ by mail. Mr. Smythe, | 2, mail order business or if already es- | To join this Society. Carry its sick, acci- 
17 Bromfield St., Boston. an't dent, death Get friends to join. 

our Patented Money Making Getters, e | Spare time. 0 to $150 a month. Write, 

WONDERFUL aeroplane puzzle, 10 cents | Sell and furnish everything. No canvassing. ox RQ-293, Covington, Ky. 
silver. Fred Fulgora, Box 356 C., North | Small capital. Experience unnecessary. 

Diamond Station, Pittsburgh, Pa. gelling ta BROTHER—Accidentally discovered root 
ire sasy Se copyrigh will cure tobacco habit. Gladly send par- 

FOR Sale—Cure for tobacco, fifty cents; backed by Whole | ticulars. F. Stokes, Mohawk, Florida. 
liquor or drug habit, one dollar or money Pease 
back. Has cured thousands. Three to five | Michigan st., Buffalo, N.Y ‘ sauce PAY cash liberally to Doctors, Lawyers, 
will cure you. Literature on request. Vita na na Ministers and Farmers for some 
Viva Co., Sta. R., Cincinnati. “BOOSTER —The magazine — Ask particulars, Barnes 

Send 10c for two months trial, Booster 

GINSENG. $35,000 acre. Circular on | Magazine, 360 Northwestern Building. Chi- 
ginseng with prices free. George W. Hartz, cago SEE what we y under Patents. 
Canal Fulton, Ohio. Swift, Attorney, Washington, D. C. 

anteed or money back. Established 1894. St., Washington, D. C. 

Write for special offer. Allen Distributing 
Co., 319 Altman Bldg., Kansas City, Mo. 50 TATTOOING. Improved electric tattoo- 
Senc or price st. *lymouth yinseng 

GOLDEN Seal the Golden Harvest. Gardens, Plymouth, Wis of Tate 
$6,500 per acre. Easily grown. Ex ee a tooing Supplies on the market. Send lic 
planatory booklet ten cents. Buckeye Gar- _ ANYBODY can make good cuts with my | for 6 beautiful hand colored Tattoo_ de- 
dens, 200 Main St., Cincinnati, Ohio, simple zine etching process; price, $1; signs. Write now for free price list. J. F. 

specimens and particulars for stamp T. Barber, 1019 Vine St., Cincinnati, Ohio. 

VACUUM Cleaners. Make one from our yay, Box M, Windfall, Ind. 00 
Tue Prints, 25 ome. No machine-work. T LATE TO CLASSIFY 
Starco, Box 273, Catasauqua, Pa. : I WILL start you earning $4 daily at | ENGINEE , 
LL 1ome in spare time, silvering mirrors; no | ENGINEER’S Transits—For sale; and 

CHEMICAL analyses, researches, experi- capital; send for free instruction booklet, | levels; all kinds; second-hand. W. F. 
ments. Parobek Chemical Laboratory, | giving plans of operation. G. F. Redmond, | Sprengnether, 203 N. 10th St., St. Louis, 
Trenton, New Jersey. Dept. 306, Boston, Mass. Missouri. 


“Don’t ENVY a 
good complexion. Use Pomp e1an 


and 
HAVE one. 


LE PAGE’S GLUE; Stoncest ‘AND HANDIEST 


asia Cement Co., Gloucester, Mass. 


VELVET —7nhe Smoothest Tobacco-1O0c 


Matchless Pocket Lighter 


Durable and 
wate 
with perfect 
ignition. Satis- 
faction guaranteed 

or money refunded. Sent post 
complete with pocket clip, 35¢, 
Live agents and dealers wanted. 


A perfect lighter. 


Occupies no more space in 
the pocket than a pencil. Indispensable 
to every smoker, hunter, fisher- 
man, and automobilist. 
Heavily niekel 


SCHILLER MFG. CO., Dept. 105, Schiller Building, Chicago 


ms Alco Self Heating 
NN Curling Iron 


Absolutely New. This self-regulating 
alcchol iron cannot burn or singe the 
hair, because it cannot overheat. Pro- 
duces a beautiful Moist Curl. A Ne- 
cessity forevery Woman. Ideal 


A Big tor Home or Traveling. Heavily 
Summer nickel plated, fine black 
Money Maker ebonized handles. Each 


one in a handsome box. 
Satisfaction guar- 
anteed or 


Agents Making $5 to $10 a day. 
Every woman wants one. Positively 


sells on sight. Send 25c sotey for agent’s Money re- 

sample. Exclusive territory funded. 

THE | SELF - HEATING CURLING “IRON MFG. CO... Inc. Good sideline 
CHICAGO, U. S. A. for Salesmen. 


Don’t Take Off 


Crease Your Trousers perfectly in five 
minutes with the ““NU-PANTZ” 
Creaser. Also presses ties, creases 
coat sleeves, removes wrinkles, etc. 
Aluminum self-heating outfit com- 
plete, weighs but two pounds. 
Save $10 to $30 per year and 
add hundreds of dollars to 
your personal appearance. Sent 
prepaid for $3.50, on money-back 
trial. Write today for folder and approval offer. 


RACINE CREASER CO. 


Sth St., RACINE, Wis. 


Chart of a Modern Submarine 


Price 25c Postpaid 
Showing and naming over 200 parts. Size 14x 28 
inches. Printed on Plate Paper. 


POPULAR MECHANICS BOOK DEPT. 
318 W. Washington St. Chicago 


METAL WORK ano ETCHING 


“WRITTEN SO YOU CAN UNDERSTAND IT” 
By JOHN D. ADAMS 
NE OF THE LATEST of our series 


of industrial handbooks. A com- 
plete manual for art metal workers, 
giving every detail for making a great 
variety of useful and ornamental objects 
such as book ends,desk sets, pad corners, 
paper knives and letter openers, station- 
ery racks,rocking blotter,desk calendars, 
match boxes, tie and pipe racks, whisk 
broom holders, candle sconce, arts and 
crafts jewelry, hinges, drawer pulls, etc. 


96 Pages — RICHLY ILLUSTRATED — 5x7, Cloth 
Price 50 Cents, Postpaid 


Order of your newsd , or 


POPULAR MECHANICS BOOK DEPT. 
PUBLISHERS, CHICAGO 


| 


| 
| | 
| | 
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|| 
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ractical Applied Electricity 


By DAVID PENN MORETON, B.S., E.E. 


Associate Professor of Electrical Engineering at Armour Institute of Technology 


A book that has long been needed. It is a practical man’s talk to practical men, 
so simple, thorough and up-to-date that the untrained as well as the trained 
electrical worker or artisan can obtain a complete knowledge of the subjects treated. 
A book of handy form and convenient size, especially designed to be a practical 
working guide instead of mere theoretical discussions intended only for the student. 
Practic lied Electricity ‘* the outgrowth of actual work combined with classroom 
al App d ~~ y experience. The author is Associate Professor of Elec- 
trical Engineering at the Armour Institute of Technology, an institution foremost of its kind in the 
world. Most of the students taking the electrical course attend the evening classes, being employed 
at electrical work through the day. The problems which confront these students are embodied in 
this book—one reason for its being so practical and up-to-date. To illustrate this valuable 
information, careful detailed line drawings have been made under the personal supervision of the 
Author. In plain words—this book contains the experience of a large number of ambitious 
electrical workers, gathered together by a recognized authority on the subject. 
Regular Edition. Bound in black flexible leather. Price $2.00 net. Postage extra 10 cents. 
Engineers’ Edition. Bound in black flexible leather with protecting flap and inside pocket; also 
including 16 pages of co-ordinate blank paper for memoranda. Price $2.50 net. Postage extra 12 cents. 
450 pages, 273 special illustrations, 50 half-tones, diagrams and 
descriptions — 20 full pages of tables. Pocket size 4'sx7'; inches 


POPULAR MECHANICS BOOK DEPT., 318 W. Washington St., CHICAGO 


-The Big “Buzzacott” Book~ 


4 Great Books in One Large Volume 


1. The Complete Camper’s Manual 
Or, How to Camp Out and What To Do 


2. The Complete Hunter’s and Sportsman’s 
Manual and Trapper’s Guide 

3. The Complete Fisherman’s and Angler’s 
Manual— 0r, How to Catch Fish 


4. The Complete Big-Game Hunter’s 
Manual—r, The Rifleman’s Guide 


| Books for the Price of One $ 2 
544 Pages—1000 Illustrations 


HIS book, now thoroughly revised, was used and endorsed 

by Presidents Roosevelt and Cleveland, War Correspond- 

ents Archibald and Richard Harding Davis, Genera! Sir 
Robert Baden Powell and all the big authorities on outdoor 
sports. It tells more about Camping, Hunting, Trapping, 
Fishery Craft, etc., than any one book ever published. It is 
so arranged and ¢ lassitied that it is as necessary to the sports- 
man of today as rifle, tent, rod or shot-gun, It is the Standard 
Reference Book for Lovers of Outdoor Life. The Authors, 
Francis H. Buzzacott, and his father, Buzzacott, Senior, have 
been known for three generations as among America’s most 
experienced guides, hunters, trailers, and trappers of big and 
small game. 


Now and Always the Standard—Over 200,000 Copies $00 
have been Sold. Sent postpaid on receipt of price, 


Popular Mechanics Book Dept., Chicago 


MOTORCRAFT 
ENCYCLOPEDIA 


The Standard Hand Book 
on BOATS and ENGINES 


Written in popular language from a non-technical stand- 
point. Contains over 150 pages of valuable information. 
Twenty-seven chapters, covering every phase of motor 
boating. Tells a thousand-and-one things every motor 
boatman should know. Helps you to overcome all motor 
boat and engine troubles. Handsomely illustrated and 
bound in attractive three-color stiff board cover. A 
useful reference book for any library. 


SUMMARY OF CONTENTS: 


The evolution of the motor boat. Various types of motor boats in common 
use. The Built to Order, Stock and Knock Down Boat. How to select 
a motor boat Points to be observed in buying a second-hand boat 
How to build a motor boat. Smoothing off and calking. How to paint 
a motor boat. How to install a marine motor. The history of the internal 
combustion motor. Exp!anation ot two and four-cycle moto Internal 
combustion motor auxiliaries and their functions. How to operate an 
internal combustion motor. Engine trouble. Propeller wheels. Revers- 
ible equipment Furnishings and fittings. Navigation rules Distress 
signals. Harbor regulations. U. 5S. L.ite Saving Service signals. Na 

tional Motor Boat Bill. What to do in case of accident. Rules for 
determining horse power. How to lay up boat and engine for the 
winter. How to remove carbon deposits, and ther usetul receipt 

How to build a motor ice boat. Dictionary of Motor Craft terms 


TROUBLE CHART—Enables you to locate 
any ordinary engine trouble with dispatch. 
Price $1.00 Postpaid 


POPULAR MECHANICS BOOK D<PT. 
CHICAGO 
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READY 


cual Shop Notes Year Book for 1912 & i 


224 Pages—612 Articles—510 Illustrations 
H "Vol. VIII of the Series — Price 50c Postpaid ‘ 


The tradesman in any line who desires to save himself the trouble of puzzling out the “kinks” and 
“short-cuts” of his occupation will find the Shop Notes Series of Year Books a veritable encyclopedia of 


EASY WAYS TO DO HARD THINGS 


They represent the valuable experience of expert engineers, firemen, carpenters, machinists, 
plumbers, painters, iron and wood workers, electricians, masons and other tradesmen. 


200 Pages Vol. I, “Shop Notes for 1905” 385 Illustrations 
228 Pages Vol. Il, “Shop Notes for 1906” 555 Illustrations 
228 Pages Vol. Ill, “Shop Notes for 1907” 580 Illustrations 
212 Pages Vol. IV, “Shop Notes for 1908” 536 Illustrations 
224 Pages Vol. V, “Shop Notes for 1909” 461 Illustrations 
224 Pages Vol. VI, “Shop Notes for 1910” 451 Illustrations 
224 Pages Vol. VII, “Shop Notes for 1911” 468 Illustrations 
224 Pages Vol. VIll, “Shop Notes for 1912” 510 Illustrations 


The low price of 50 cents a volume or $4.00 for the 8 books in a handsome case, prepaid, places 
them within the reach of all as the set may be acquired gradually, one volume at a time, if desired. 


Popular Mechanics Book Dept., 318 W. Washington St., Chicago 


700 Things Thata 


Boy Can Make 


] O O Illustrations That 


Thoroughly Show How 


THE handsome set of four books—“ Mechanics for Young America” and 

“Amateur Mechanics” (Nos. 1,2 and 3) — each book bound separately in 

Illuminated Covers, and the whole set enclosed in a heavy Bristol Folding 
Case with extension clasp—will be sent prepaid to any address for $1.00. 


The Ideal Books for the Wide-Awake American Boy 
Thoroughly Practical and Instructive 


Besides telling how to make scores of things useful about the house, 

full and complete directions are given on constructing the following 

and hundreds of others things which appeal to the heart of every boy. 
Electric Appliances — Steam and Gas Engines — Motors —Wireless and Morse Telegraph — Self- 
Propelled Vehicles— Toboggans, Bobsleds, Ice-Boats — Motorboats— Paddle Boats, Canoes, 
Rowboats—Camping Outfits— Cabins — Tents — Fishing Tackle — Magic Lanterns — Search- 
lights—-Cameras— Telescopes--Gliders and Aeroplanes— Kites and Balloons—Aquariums— 
Electric Furnaces— Electroplating Outfits—Lathes— Foundry Work at Home—TIron, Copper, 
Brass and Other Metal Work — Bookbinding—China and Pottery Kilns — Parlor Magic Tricks, etc. 


Each book sold singly at 25c postpaid or the complete set for $1.00 


POPULAR MECHANICS BOOK DEPARTMENT 
318 W. Washington Street, CHICAGO 
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Good News for Wireless 
\ Amateurs 


PART Il 
WIRELESS TELEGRAPH of A. F. Collins book “ Plans 
| and Specifications for Wire- 


less Telegraph Sets”’ giving 
data for § to 10 mile sets is 
NOW READY 

= This book is written in plain 
every-day language, and places 

at the disposal of every amateur the experience 
of America’s greatest Authority on wireless 
apparatus, at a nominal cost. By mail, for 25c. 


SPON & CHAMBERLAIN, 123 P. M. Liberty St., N. Y. 


LEARN AUTOMOBILES 


Big Money in Auto oye 
Travel, get g 
book velis all. ou can learn in 
few wor ‘ks at home or in our shops. 
Write for information today. 
KANSAS CITY AUTOMOBILE SCHOOL 
Largest and Best Equipped 
School in the World. 
«Conducted by HoGan.) 
2203 East Fifteenth Street, 
SAS CITY, MO. 


THE VERMONT ACADEMY for Boys 


Saxtons River, Vermont. An ideal school for wholesome training and 
thorough education. Special attention to life in the open. Certificate to 
colleges. Lowerschool for younger boys. Terms, $400-$500, 


GEORGE B. LAWSON, A. M., D. D., Principal. 


WHEN YOU WANT ANYTHING AND DON’T 
KNOW WHERE TO FIND IT 
WRITE BUREAU OF INFORMATION, 
POPULAR MECHANICS CHICAGO 


Mechanics For Young America 


A book which tells how to make scores of 
articles which delight the heart of the 
average boy. Price 25 Cents Postpaid 


POPULAR MECHANICS BOOK DEPT. 
318 W. Washington Street, CHICAGO 


Looking for 
Mechanical 
Information Different 


Re Subjects 
OUR NEW REVISED 


BookK CATALOG 


Shows just where to find that 
particular help you are in need 
of. SENT FREE on request. 


Popular Mechanics Book Dept. 
318 W. Washington Street, CHICAGO 


Please Mention Popular Mechanics 


We teach you by mail. In afew months you can begir 
practicing Mechano-Therapy—an elevating and highly 
paid profession for men and women. Simpler than 

AA Osteopathy. Endorsed by physicians. Easy to learn. 

We guarantee success in the study Only ordinary 

education required. Authorized diplomas to graduates. 

Work very interesting. Vast opportunities for social 

and financial betterment. Specialterms now. Write 

today for our illustrated, —sent FREE. Address : 


Prospectus 
AMERICAN COLLEGE OF MECHANO-THERAPY, 81 W. Randolph St., Chicago, Ill. 


Big demand for SPECIALISTS in Instrument and Meter work. This is one 
of the most important branches in the great electncal industry. Instruments 
and Meters are used wherever ELECTRICITY is used 

| $900- $1800 a YEAR. 


pleasant an 
quality You a paying 

be demand Our boo struments 
profitable work. Send ts FREE 


FORT WAYNE CORRESPONDENCE SCHOOL, 
811 Trust Bide. Fort Wayne, Indiana. 


all about this tasconating and 


should read ERNEST McCCULLOUGH’s book 


“ENGINEERING as a VOCATION” 


because the author tells the truth 
about conditions surrounding this work 
even if they are sometimes at vari 
ance with commonly accepted ideas. 


Price, $1.00 Postpaid 


Popular Mechanics Book Dept. 
CHICAGO 
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BOOKS-THAT-TELL-HOW-TO-DO-THINGS 


|] one man made and sold $400.00 worth of one piece | 


Mission Furniture, How to Make It 


IN TWO VOLUMES : 
Part ONE—Plain directions with working drawings and itlustra- 
tions for making 21 different designs. 96 pages. Part Two—32 
additional designs treated in the same manner. 128 pages. 


| Artistic. Inexpensive. Easily made in the home } 


Arts-Crafts Lamps, How to Make Them 


By J. D. ADAMS 
Explicit instructions ee making 16 different beautiful lamps out 
of paper, cardboard and wood. A working drawing and illustration 
accompany each design. 96 pages. 


|| 18 beautiful designs which the amateur can easily make } 


Lamps and Shades in Metal and Art Glass 


By JOHN D. ADAMS 
Four different kinds of construction, built up—soldered—etched 
and sawn shades are treated. The designs range from ordinary 
reading lamps to pretentious chandeliers. 128 pages. 


{| Covers every essential step in wood-working || 


Wood-Working for Amateur Craftsmen 


By IRA S. GRIFFITH, A. B. 
Special chapters bring out every cut, joint ona process, proper 
use and care of tools, working up of — > 
128 pages. 


| A complete handbook for art metal workers } 


Metal Work and Etching 


Gives every detail for making a great variety of useful and orna- 
mental objects such as book ends, desk seta, je welry, hinge 6, drawer 
pulls, paper knives, letter openers, match boxes, tie and pipe racks, 
pad corners, etc. 50 illustrations. 96 pages. 


|| The only book published on this interesting art || 


Metal Spinning PROF. F. D. CRAWSHAW 


A practical working manual for those who desire to spin metal as 
an art recreation or to follow this work as a trade. 
33 illustrations, 80 pages. 


| Authorities proclaim it one of the best books on the subject } 


Electroplating HENRY ©. REETZ 


A treatise which will not only enable the humblest beginner to 
make a start, but which gives pointers of value to even the moet 
experienced electroplater. 62 illustrations. 112 pages. 


a Any boy can construct this at a trifling cost | 


How to Make a Wireless Set 


By ARTHUR MOORE 
Explainsin an understandable manner the construction of an outfit 
suitable for transmitting 4 or 5 miles. Fully illustrated. 96 pages. 


A wondertul story 


HEAT PROF. se. OGDEN 


An immensely interesting and instructive book pertaining to heat 
and its relation to modern mechanics. 50 illustrations. 128 pages. 


|| one of the most remarkable non-technical books written || 


The Kingdom of Dust pror. ocpen 


The author deals with this vast kingdom as: A Boundless Domain, 
The Friend of the Housewife, The Foe of the Workman, The 
Skeleton in the Closet, The Right Hand of Death, Earth’s Winding 
Sheet, Beginning and Ending of All Things Earthly. 

40 illustrations. 128 pages. 


Auniform series. Size5x7inches. Extra cloth covers. 
PRICE EACH, 50 CENTS POSTPAID 


Popular Mechanics Book Department, 318 W. Washington St., Chicago 
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Value.” 


How You Can Get 


An Automobile 
FREE 


We want honest, sober young men 
in every county to learn at home to 
repair, run, and to teach others, and 
then sell the COKY “FLYER,” 
a 6 cylinder, 50 H.P., 5 passenger 
Automobile—* The World’s Best 
Write for full 
particulars how you can 
get one free — address: 


1424-26 MICHIGAN AVE. 
CHICAGO, ILL. 


The Pathway 


. Railway Mail Clerk ($800 to $1400) 
....Postoffice Clerk ($600 to $1200) 
....Postoffice Carrier ($600 to $1200) 


($900 to $1800) 


Mail Clerks 
Custom House Employees 
Internal Revenue Employees 
City Carriers— Postoffice Clerks 
Examinations Everywhere Soon 
Over 15,000 positions will be filled 
No “ Layoffs ** without pay, because of strikes, finan- 
cial flurries or the whims of some petty boss. Excellent 

opportunities for quick advancement to Higher 
Government Positions. If you want imme- 
diate appointment, send Today for our schedule 
showing locations and dates of the Fall Ex- - 
aminations. Any delay means the loss 


of just h time preparing = FRANKLIN 
yourself for examination. 
| We Prepare INSTITUTE 
Candidates 


Free The coupon, filled out as direct ed, 
- the sender to a free copy of our book, wern 

- ment Positions and How to Obtain Them,’ an sam 

_ ple questions, and to consideration for Free Coaching for 


the examination here checked. 


NAME. 
| ADDRESS 
Use this before you lose it. Write plan 


Dept. E 107, Rochester, N. Y. 


.++-Customs Positions ($800 to $1500) 
.- Internal Revenue ($700 to $1800) 

rapher ($800 to $1500) 
. Clerk in the Depa: 


1 Washingt to $1500) 
a ington 
Examinations 


=a 


L 


THE INDEX 


TO VOL. XVII 
Mechanics 
Magazine 


(January to June, 1912, inclusive) 
is now ready and will be mailed to any 
address upon receipt of 10c in stamps. 


POPULAR MECHANICS Co. 
318 W. Washington Street, CHICAGO 


EARN A SPLENDID SALARY 


Let us train you in our s 
position as automobile mec 


high powered cars. 


lendidly equipped shops for a good 
nanic, salesman or chauffeur. Thous- 
ands of graduates are earning big salaries. Complete training 
in 4 weeks, including extensive practice in repairing and driving 
Tuition and board reasonable. 


Send to-day for catalogue and list of graduates 
CLEVELAND AUTOMOBILE SCHOOL, 2341 Euclid Ave., CLEVELAND, 0. 


courses. See our new Fingineering Cz 


URSES 


for experimental purpos: 
may be completed in three months. 


that is necessary t« 


HIGHLAND PARK COLLEGE 


Enter Any Time. 2000 Students Annually 
One of the most completely equipped ENGINEERING SCHOOLS in 
the country. Students may enter any time they are ready to come, 


COURSES OFFERED 
1. CIVIL, ELECTRICAL AND MECHANICAL ENGINEER- 
ING COURSES. Standard courses are offered in Civil, Electrical and 
Mechanical Engineering. Special opportunity is offered for making up 
work or for taking a complete course preparatory to the standard Engin- 
eering Courses. Shop work from the beginning comes in preparatory 


> One Year Electrical E ngineering Course 
é SHORT 12 . OneYear Telephone Engineering Course 
. One Year Steam Engineering Course 
One Year Machinists’ and Automobile Course 
5. One Year Course in Mechanical Drawing 
Just a fair common school education is all that is required for entrance to 
these courses. These courses are very practical and are intended for those 
who have but limited education and do not see their way clear to take a 
complete Engineering Course. The Machinists’ Course is especially prac- 
tical. The new machine shops are the most complete to be found in con- 
nection with any Engineering School in the United States. 
SPECIAL COURSES 
1. TRACTION ENGINEERING. 
in Traction Engineering offered by any Engineering School inthe country. 
It may be completed in three months. Students are taught how to make all 
repairs on engines as — as to handle them. Four traction engines used 


2. GASOLINE AND | AUTOMOBILE COURSES. These courses 
Complete Chauffeur i Just a fair common school education is all 


3. FARM BLACK SMITHING, FARM CARPENTRY. 
Mention course in which you are interested. Acdress, 


0. H. LONGWELL, Pres. 


atalogue 


This is the most complete course 


They are exceedingly practical. 


DES MOINES, IA. 
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Learn IN ALL ITS 
FI ti AR APPLIED 


~ > 


A COURSE IN ELECTRICITY 


to be useful must be PRACTICAL. You cannot become the “practical man” 
by reading books or attending lectures. You must have at hand the tools, 
material and machinery to prove your theory or you are losing time and money. 
We are teaching a thoroughly practical course in ELECTRICITY. In this 
school you learn how to do it by doing it, not by cramming your brain with 
useless formulas and diagrams which are usually forgotten as quickly as they 
are learned. In this school you work with your hands, you work individually 
and your ability is the only limit to your progress. 
Send for free illustrated catalogue that tells you all about this practical, small cost, “‘ LEARN-BY-DOING”’ school 


The New York Electrical School 


Stop! Read! and Consider !! WHEN YOU WANT ANYTHING AND DON’T 


KNOW WHERE TO FIND IT 

Which is the better off, the man who has a good WRITE BUREAU OF INFORMATION, 
trade, or he who belongs to the vast army of | | POPULAR MECHANICS CHICAGO 
unskilled workers? The New York Trade School, 


founded in 1881, and endowed, provides practical instructio 
in various trades for young men. Full day courses, $25 to $45; 

evening classes, $12 to $16. Illustrated catalogue, showing 

trades taught and giving full particulars, mailed free on 


i Until further notice in this m zine the Editor of 
application. Address, 1262 First Avenue, New York City. Popular Mechanics will co each month for 


The Only the best original contributions to its 
tam mer NOTE 
P Stammerers with a Text-book OTES DEPARTMENT 
Dr. Carswell reveals the Secrets of his great Method. Cause Removed. $10 for the Best Contributi 
Only Home Cure. Money back, if not satisfied. $5 for the Second Best tion 


THE FON-LIN INSTITUTE, 2516 Indiana Ave., Chicago, Ill. THIS IS IN ADDITION to our usual rates for such contrib- 


ted articl 
WHEN YOU WANT ANYTHING AND DON’T KNOW Quality, not length counte 
r cles -ddau le n 
INFORMATION, POPULAR MECHANICS, CHICAGO Magazine will fallow in abouttwo months. 


PRIZES AWARDED FOR JUNE, 1912 
H is J 0 PAY First Prize—T. F. KREY, Detroit. 810 
“ Preventing Tire Punctures from Glass with a Chain” 
aX Second Prize—N. W. WICKHAM, Norwalk, 85 
Q ’ ee “Temporary Repair for Lead-Pipe Leaks” 
EXTRA AWARD 
On account of there being five contributions this month, 
each of which deserved second prize, we have made an EXTRA 
AWaRD of four additional second prizes, as follows: 
BERT R. LIBE, Platte, D................. $5 
** Preserving Extra Door Keys” 
“To Quickly Find the Circumference of Any Circle” 


THOMAS BOUND, Rochester, N. Y.........+.-:sssseseeeees $5 
XPERT Tool-Width Gause for an Anvil” 
We teach you the entire subject by mail in 10 weeks’ spare $5 
time, and assist you to secure good position. Demand for “Gri 


trained men can’t be filled. Simple, practical and personal ripon s Hammer Handle 
instruction. Free auto model to each student. 

FIRST LESSON FREE—WRITE FOR IT NOW 
Get started atonce. Write The Original Automobile Schoot 
Empire Auto Institute, 150 Empire Bldg., Rochester, N. Y. 


Owners—we supply competent men 


All accepted contributions to our departments, ‘“‘SHop 
NoTes” and “AMATEUR MECHANICS,” are paid for immedi- 
ately; checks for prize awards are sentat the endof each month. 

Address, EDITOR POPULAR MECHANICS 

318 W. Washington St., Chicago 
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LEARN THE ‘AUTO r 


Ti 
| BUSINE INESS BY THE 
fs EENEY STEN | 


rll Double Your Earning 


Mlity in Six Weeks 
Learn the Automobile Business Atradewh 


you are in demand 12 months in the year. Work 
pleasant E demand for trained men. 90% of the automo- 
biles in daily use are not in proper adjustment on acco t chortane of experienced automobile mechanics. 


Everybody in the Automobile I bss Today is Making Big Money 


I want you to come to my school; I want you to yourself, how thoroughly and practically I teach all 
about automobile. Six weeks after the day, enroll in my great practical Automobile School you 
will be prepared to properly repair any automg nade and drive any car or truck or open a garage and | 
repair shop of your own ‘ou can learn the g nobile business thoroughly in my school because I have 

been years in working out for quick, thoroug Btruction, the 


“Sweeney tem” ofgfractical Automobile Instruction 


It is today the most thorou practical, c ehensive and interesting course of automobile instruction, and 
pe every point worth k¥wing, includ vulcanizing, brazing, oxyacetylene welding, lathe work, machine 


ice, testing and @avork, etc. h learn by doing the arfnal werk on real cars With your own hands 
— 7 the watchful eyes and y sugeq ns of experienced instructors. 


for free cat@ipe an » will place your name on-our ee : 
Send Today list for our Bjonth choo! magazine which we will also cond No Books Used 
—_— you absolute reg@#yl want every man thinking of learning to 
become | an Auto Bapert to have 


. big, Illustrated Catalog. Write for this | Tools Furnished FREE 
great book. Send today—this vermm ute—NOW. The tuition is low and, after 
EMOR SWEENEY, Pres. you have paid that, you do not 


The School of have of 
oo) i lo ot 


_ 1461 Woodland Ave., KANSAS CITY, MO 


mobiles in everyday “set. 
ff repair men, truck drivers and demonstrators furnished. 


STUDY at Home 


Tue UNIVERSITY OF CHICAGO 


orrespondence-Study Dept. 

a Lawyer Diploma offers clam-rogm to ,non-redent 
‘We make your home a university. Leading Correspondence Law Course studen' me suey Shas Go part work for a Bach- 
in America—recognized by resident colleges. New text, specially prepared by elor's degree. Elementary courses in many sub- 

ects, others for Writers, Accountants, 

20 Deans and Univ. law school teachers. We guarantee to coach tree any | ~~ Business Men, Ministers, Social Wor 
graduate failing to pass bar examination. Special Business Law-Course, in any tim 

an trained men always succeed.** Over 10, 000 students enrolled. 


Begin now. Easy terms. Catalog and Particulars Free 
La SALLE EXTENSION UNIVERSITY, Box 1198, Chicago. Ill. 


20th Year wu. of C. (Divi20) Chicas 


WORK FOR UNCLE SAM 
Government positions offer pleasant employment with good 
pay. Custom House, Internal Revenue, Bookkeeper, Railway 
Mail and Post Office Examinations everywhere soon. Any Amer- 


REDUCE THE COST OF UP- KEEP | 
Or YOU AUTOMOBILE & 


ican citizen, 18 or over, eligible. Common education sufficient. 

Our free booklet shows how you can prepare under personal 

supervision of former Secretary of Civil Service Examiners. Write 

for Booklet to-day. PATTERSON CIVIL SERVICE SCHOOL, 
Livingston Bidg., Rochester, N. Y. 


Audels Answers 
On Automobiles 


ANSWERS ives full details on successful care, 
° My book “How to Fea ution, how to locate trouble and rem- 
Stop Stammering” edy it. Begins at the very first principles 
« —a treatiseon “‘Sci- and then forward to the principles used 
entific Talking’’ 


in every part of a motor car. Itisa thoro’ 


direct to the point. 1912 course in the Science of Automobiles. 
ys : ANO Contains 516 pages of intensely practical 
= Write M. L. HATFIELD, 1918 Grove St., OAKLAND, CALIF. time and money saving information, clearly 


MUSIC LESSONS FREE Highly endoreed 


for our Booklet. tells how to learn to play Piano, Or- NE WV turers. Invaluable to owners, intending own- 
gan, Violin, ete. Beginners or pupils. ers, repair menand chauffe urs. Examine and 
American School of Music, 50 Lakeside Bldg., Chicago, Ii. use this book 7 days free by sending coupon, 


| TO WRITE EARN $25 to $100 
Theo. Audel & adel & Co., 72 Fifth Ane.! New York 
SeMENTS We can positively you Kindly copy of Audels Answers on 


How to increase your salary. BOOK MAILED FREE. and, if found satisfactory, I will immediately remit you $1.50, 
PAGE-DAVIS (O., 112 Page Building, Chicago, Ll., or 150 Nassan St., New York { or return the book to you. 

‘ 
‘ 


Name 


BE AN ENGRAVER 


LEARN AT HOME-—EARN $25 to $50 WEEKLY. We 


ive personal instructions and furnish necessary tools FREE. 


Occupation Aug. 
Address ‘ P.M. 


SENT ON APPROVAL -NO MONEY DOWN 
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Know Electric Lighting 


WHETHER you're electri- 
cian, contractor, building from A to Z 
manager or just a plain ordinary user 
of electricity, you need to be posted on what the best lighting 


systems are and how to install them, what kind of lights are most 
efficient in this type of building and what in that. 


“MODERN ILLUMINATION” Answers Your 
Questions. It’s a Book of Solid, Scientific Knowl- 
edge for Student, Electrician, Contractor and User 


It’s the last word in illuminating science and construction—chock full of the information 
you want—written in a way you'll understand. 


THE AUTHORS, Henry C. Horstman and Victor H. Tousley, are recognized 
authorities on applied electrical science. Among the subjects they treat 
are: Nature and Properties of Light — Photometry and Illumination 


YODERN ILLUITINATIOA 


: Order 
Calculations— Construction Uses, Advantages and Disadvantages aCo 
on 
of Different Types of Lamps—Reflectors—Fixtures—Location A " 
of Lamps — Indirect Lighting. One chapter discusses Practical pprova 
Requirements for Different Rooms and Buildings, another, Money Back If 


Directions for Drawing Up Plans and Specifications. 


MODERN ILLUMINATION 


is published in pocket size, for ready refer- 
ence, handsomely bound in limp green 
morocco, stamped with gold, and 
is printed in clear type on good 
paper. It contains over 250 

pages of reading matter, 
with practical tables,illus- 
trations and diagrams. 


You Say So. 


‘ Send us $2 and we'll send you a 
copy of “Modern Illumination,” charges 
prepaid. Look it through and if you don’t 
believe it’s worth the price, send it back at our 
expense and we'll refund your money. 

DESCRIPTIVE FOLDER SENT ON REQUEST 


Frederick J. Drake & Co., 1321-5 Michigan Ave., Chicago 


The oldest and most successful school 

spondence plan, will send Free its beautifu . 
thousands of ambitious men, through its 250-page catalogue free. Write to-day. 
Regular College Course, became success- The Home © orrespondence School 

AT ful a, and how other thous- Mr. Eeenwein 1 Besse Place, Springfield 

ands 


Course, Payment ian.” | LEARN MECHANICAL DRAWING 
HOME The Warner System makes expert draftsmen. Home 
4 study courses in Mech. Drawing and Mach. Design. 


Learn Telegraphy 


THE WARNER SYSTEM Box 693 _KALAMAZO0, MICH. 


| BE A DETECTIVE 


At My Practical School. Splendid demand for 

operators and agents. We also teach Station Agency Earn 

Work. Graduates assisted. We occupy our own 2 T.L Dwr itt BI K Cit Mo 
large modern buildings equipped with R. R. Dispatch- Cc. u G, 1600 Scarritt dg., Kansas y; . 


ers and Western Union Wires and Wireless Station. 


Union Officals. Exclusive Methods. bs achers are 


A high salaried and easily learned trade, taught thoroughly by mail We will 
practical exports. Liv — & expenses earned. Easy pay- teach the beginner better engraving than he can gain in years of rigid apprentice- 
one’s. Catalogs course if desired. GEORGE M. ship. We will also improve the skill of any engraver. Send for our catalog 


Cor 
Pres., Tastitute, bth St., Estab. 1874, Valparaiso, Ind. The Engraving School, 112 Page Bldg¢., Michigan Ave . Chicago, Il. 


Endorsed by Railroad, Wireless and Western | J FARN JEWELERS’ ENGRAVING 


We Teach { GENUINE CURTISS | : 


Machines 
Flying on | GENUINE BLERIOT 
BECOME an Aviator. » an Aeronautica cTt N 
Engineer. BECOME an Aeronautical Motor Expert. sheclalty HYD RO-AERO PLAN ES 


BECOME a Flying Instructor. We are booking NOW Exhibition Flights at Fairs and Meets, Aerial Advertising 
FORTUNES have been made in a season. Stunts for Merchants and Manufacturers. SPECIAL HOME-STUDY COURSE 


WE ARE THE REAL WESTERN PIONEERS for out-of-town from week UPWARD 
Corner of d et, Mil kee, Wis, 
Milwaukee School & College of Aviation ions sna Visine Field, Foot hee. West Allie, 


EARN FLY 


| 
| 
| 
| 
| 
| 
\ 
| 


The Automobile 


position of A 
32-page booklet, 
our practical methods produce EXPERTS. Send fur it NOW. 


POPULAR MECHANICS ADVERTISING SECTION 


Write Today! Good Jobs open right now in the 
following trades: Electricity—Plumbin Bricklaying 
—Painting and Decorating—Moving Picture Oper- 
Demand for trained 


ating—Mechanical Drawing. 
men growing every year. 


$59 to a day 


That’s what you can make right off the bat. 
Unlimited possibilities. _ We teach you in short 


at smal to 
ome an expert. You can 
Free Tools! 

All the tools and 


Go into Business 
materials used in 


for Yourself 


taking our course and make $3,000 to $7,500 a year. 
Our school is the oldest, largest and 
are furnished best equipped trade school in the 


ABSOLUTELY FREE world. Our instructors are all experts 
and practical men. School open all 


by the School. 
year. Enter any time. Day and night 
sessions. Low tuition -EASY PAYMENTS if desired. FREE 


Employment Department., 
° Don't wait! We offer you the greatest 
Write ay opportunity that ever came your way. 


Send post card for catalog and full particulars.—No obligations. 


L. L. COOKE, Director 
COYNE NATIONAL TRADE SCHOOLS 
Dept. 119Z, 39-51 E. Illinois St., CHICAGO, ILL. 


Man enjoys the free'st, 
healthiest, most interesting and best paying 
Wage earner to-day. Our free 
* How to Drive,"’ explains How and Why 


GREER COLLEGE OF MOTO RING 
1457 Wabash Avenue, CHICAGO, ILL. 
NOT A CORRESPONDENCE SCHOOL. We teach by re instruc- 


tion with actual repair shop experience in resident courses O 


Auto Experts 
make big money 


We start you in the auto 
business ond mab you in- 
dependent for me ‘We teach 
both by mail and in Washin uild and repa 
model to Home Study bedtete. "Small cost: easy paym 

We employ you while learning. Write for special offer, Plan C10 
Automobile College of Washington, Inc., Washington, D. c. 
Largest and oldest in the United States. 


STAMMER 


Attend no stammering sor till you get my large FREE 
book and special rate. Largest and best school in the world 
curing by natural method. Write today. Lee Wells Millard, 

North-Western Schoo! for Stammerers, inc., 917 First St., Milwaukee, Wis. 


BUSINESS 


into something new—where competition is practically 

unknown. Big manufacturers are searching the country for 

competent men to handle their a Departments. We are 

the only School in America that teaches bore to handle Foreign 
rade. Find out more about this new career. 


Write for our booklet—NOW. 


JANSSENS SCHOOL OF FOREIGN TRADE 


211 W. Schiller St., CHICAGO 


Mechanical 
Engineering 


and its many branches, is 


covered most thoroughly by 
our New Seven Volume Edition 


CYCLOPEDIA OF 
Mechanical Engineering 


Gas Engine Operation and 
Modern Shop Practice 


In this wonderful work will be found instruction in Gas 
Engine Operation and Manufacture: Machine Shop Work; 
Assembling of Machinery; Tool Making and Shop Manage 
ment in such simple and comprehensive form that the 
student cannot fail to benefit by it. Every detail of me- 
chanical engineering is thoroughly analyzed and treated, 
rendering the books of unusual value to the experienced 
mechanic and shop manager. as you will note by reading 
“Subjects Thoroughly Covered.” 

The Cyclopedia contains 3,992 pages and is supplemen- 
ted with a series of practical test questions, including over 
2.327 full- page plates, illustrations, tables, formulas and 

“shop kinks.” 

Subjects Thoroughly Covered 
Machine Shop’ Work— Vertical Milling en Shops— Shop 
Lighting —F orging—Electric Welding— Too! Making Meiallurgy Manu- 
facture rd lron and Steel—High- omy Steel—Flaws in Castings—Electric 
lagnets Magnetic Clutches— a Machinist— The Ideal Fore- 
‘ork—Automatic Coal and Ore Handling 
Parts—Construction of nl Types of Boil 
Boiler Accessories — Steam Pumps— Air Compressors—The Steam Engine— 
The Steam Turbine — Indicators —Valve Gears — Rekiigeraticn — Gas Pro- 
tomobiles — Elevators — Sheet Metal Work — 
Drawing—Drafting Room 


WE'LL PROVE THEIR VALUE TO YOU 


by sending you the complete Cyclopedia absolutely free for examination 
—just mailthe coupon. Keep the books seven days—test every formula. 
You will agree that they are all we state, and more. Send §/.00 after ex- 
amination and $2.00 a month until you have paid the special price of $19.80, 
The regular list price is $6.00. If the books do not meet with your re- 
quirements, advise us and we will remove them at our expense. 


ANOTHER GREAT OFFER a ~ each set is included a 


s Consulting Member- 
ship entitling you to the free advice of a wall an Mech. anical Engineers. 
This will give you practical help in handling working problems 
which are too specific to be taken up in detail in the Cyclopedia. A single 
problem solved for you might be worth more than the first cost of the books. 


Free Examination Coupon 


American School of Correspondence 
Chicago, U.S. A. 


Please send set Cyclopedia of Mechanical Fngineering for 7 days’ free 


examination. I will send $2.00 within 7 days and $2.00 a month until I have 
paid $19.80, or notify you and hold the books subject to your order. Title 
not to pass until fully paid. Pop. Mech. 8-12 
NAME 
ADDRESS . oo 
OCCUPATION tees 


EMPLOVER 


Please Mention Popular Mechanics 


| | 33 
WE WANT MEN! 
No Experience Necessar 
= 
| | 


3 POPULAR MECHANICS ADVERTISING SECTION 


They Started Rese 


They worked side by side in the same 
shop. Onewasambitious—grasped the opportun- 
ity—succeeded. He studied Chiropractic ! 

He is now independent. 


The other was contented—he still works for ma- 
chinist’s wages—his family knows what high cost of living means. 

Here’s a great ee ee for every man or woman to enter a 
dignified, highly paid profession, Chiropractic, the new science 
which, without drugs or surgery, ‘adjusts the causes of human ills. 

Take the case of Chas. F. McCormick—a year ago he worked 
for $2 a day. He studied C hiropractic and in less than a year built 
up a practice paying him $150 a week. ac’s’’ neighbors honor him 
for he accepted his chance: he made good 

So can you—you can learn Chirop ractic at home through our 
home study course—250 lessons and 2° photos from life. Start 
now. Wecould place 1200 graduates today if we had them and the 
demand for them is growing fast! 

Learn about this real opportunity to get out of the small 
income rut. Write today. 


Palmer School of Chiropractic 
Home Study Department 
“‘Chiropractic Fountain Head”’ 

Dept. P. M. Davenport, Iowa, U. S. A. 


QUICK, THOROUGH 
ELECTRICAL INSTRUCTION 
A complete college course in two years. Time 
and money saved. Taught by graduate engi- 
neers, Practice on apparatus and machines 
— construction, operation and repair. Every 
branch of generation, transmission and appli- 
cation. Graduates in leading electric com- 
panies. New classes July and September. 

WRITE FOR DETAILS 


BRYANT & STRATTON COLLEGE 
No. 111, College Building BUFFALO, N. Y 


LEARN 
WATCHMAKING 
Watchmaking pays and you can earn while 
OOK, *‘ How 
Postal brings it. 


STONE’S SCHOOL OF WATCHMAKING 
912 Globe Bldg. ST. PAUL, MINN. 


you learn. Write for FREE Bi 
to be a Watchmaker.” 


ELECTR IC 
OTORMAN 


GOOD PAY 


Steady, healthful and pleasant em- 
ployment. Positions open in every 
state. Our easy method teaches at 
home in spare time. 


Small Cost. Particulars Free 


National Institute of Practical Mechanics 
1325 Michigan Ave. - CHICAGO, ILL. 


“ELECTRICITY” 


Should be in the hands of 
every young man in America. 
It tells why you ought to and. 
how you can become an Expert => 
Electrician or Electrical Engi- = 
neer in from one to three years. 7), 

An interesting, instructive and Electrical 


valuable book. 
SENT FREE UPON REQUEST | 
WRITE FOR IT RIGHT NoI Experts 


SCHOOL OF ENGINEERING OF MILWAUKEE 
161—171 Michigan St., Milwaukee, Wisconsin 
One of the Old Schools in a New Modern Home 


Salesmen Wanted 


DO YOU WANT AGOOD POSITION WHERE YOU CAN EARN 
FROM $1,000.00 TO $5,000.00 A YEAR AND EXPENSES 7 
There are hundreds of such positions now open. No former 
experience as a salesman required to get one of them. If you want 
to enter the world’s best sion our Free Employ- 
— Bureau will assist you to secure a position where you can 
wages while you are learning Practical Salesmanship. 
Write today for full particulars; list of good openings and _tes- 
timonial letters from hundreds of our stude nts for whom we have 
recently secured good positions paying from $100.00 to $500.00 a 
month and d expenses. Address nearest office, Dept. ;23 
Training Association 
Chicago New York KansasCity Seattle New Orleans Toronto 


S ST | UD y High-Grade 


Instruction by 
Correspondence 
Freveree for the bar. 
Three Courses; Col- 
lege, Post-Graduate and Business Law. 
Nineteenth year. Classes begin each month. 
Send for catalog giving rules for admission 
to the bar of the several states. 
CHICAGO CORRESPONDENCE SCHOOL OF LAW 


558 Reaper Block, CHICAGO 


Automobile School—Summer Rates 


Special Low Rates for July and August. Write us today. Staff 

of Instructors and Equipment the best of any School in U. S. 

Big demand for our Graduates. Largest School in the world. 
BIG CATALOGUE FREE 


AUTOMOBILE TRAINING SCHOOL, 1185 Locust St., Kansas City, Mo. 
LEARN WATCHMAKING 


refined, profitable labor—Competent men always in demand. 
We teach it thoroughly in as many months as it formerly took 
years. Does away with tedious ——— Money 
earned while studying. Positions secured. Send for catalog. 
St. Louis Watchmaking School, St. Louis, Mo. 


WANTED “prays: 


YOU CAN WRITE THEM. Ws, 


mail. No ex = 
ence needed. Big demand and good pay. Details 


ASS’D M. P. SCHOOLS, 601 Sheridan Rd., Sehteme 
Engraving and Jewelry repair- 

LEARN WATCHMAKIN ing. Earn while learning. Our 
school endorsed by leading 

jewelers. Positions secured for graduates. Send for Free catalogue. 
CHICAGO SCHOOL OF WATCHMAKING 

Dept. 20, 59 E. Van Buren St. CHICAGO 


I TEACH BY MAIL 
WRITE FOR MY FREE BOOK 
“How to Become a Good Penman” 
an beautiful sp imens. Your name elegantly 

ten on a card if you enclose stamp. Write 


today. Address F. W. TAMBLYN. 418 Meyer Bidg.. Kansas City, Mo. 


Information and counsel on any 
subject under the sun. No matter 
what you want to know, no matter 


what your present condition, our 


big organization can help you 
WRITE TODAY FOR BEAUTIFULLY ILLUSTRATED BOOK FREE 


NATIONAL BUREAU OF ADVICE AND EDUCATION, 527 Ashland Block, CHICAG® 


Our Illustrated Book on 
| 
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ination Questions and Answers. 


Be An Auto Expert 


PS EARN 4.215, D0 YOU LIKE TO DRAW? 


Big demand and big pay for chauffeurs, 
repairmen, and salesmen. Our system of 
individual instructions by mail enables you 


to compiete the course in 12 simple lessons 

at home. Send To-day for Free Book, 

particulars, and endorsements of 10 lead- 

ing automebite makers. Weassist yey: to get positions. 
FREE MODEL FURNISHE CH P 

Practical Aute School, 68 Beaver St., x. Y. City 


1 TEACH SIGN PAINTING 


SHOW CARD WRITING or LETTERING by mail 

and guarantee success. Only field not overcrowded. My 

instruction is unequaled because practical, personal 

and thorough. Easy terms. Write for large catalogue. 
CHAS. J. STRONG, Founder 


DerroiT SCHOOL OF LETTERING 
DEPARTMENT PM. DETROIT, MICH. 
“Oldest and Largest School of its Kind’’ 


Electrical Workers’ Standard Library 
Text books with which to easily and quickly master the Electrical profession. A Complete Course 


of Easy Lessons. Arranged in progressive order in Questions and Answers. Plain everyday English. 
Hundreds of diagrams and drawings make everything so clear that even a boy can understand. 


Specialized knowledge embodying the research and life-time experiences of foremost practical experts 


Eight volumes, pocket size, about 380 pages each, profusely illus- 
trated with diagrams, drawings and plates. One has about 750 pages National Institute of Practical Mechanies, P.M. 


The FREE CONSULTATION SERVICE of this Institute for a 
term of THREE YEARS és at the command of every purchaser. GE .cccccececcccccesecesessesessesceseeeee - 


Elegant in appearance. The books are bound in full leather, round corners, and 
red edges. Complete in cloth-covered Case as shown above. 


MEN WANTED! 


SOUND MEN-—21 to 40 years old—wanted at once for Electric 
Railway Motormen_ and Conductors in every state. 
Wages %6o to $100 a Month, Experience Unnecessary. Per- 
manent employment, no strike. Write immediately for Applica- 
tion Blank. No colored men hired. Address Manager Employ- 
ment Department, Room 887 Dwight Bidg.. Kansas City, Mo. 


a YOU WANT ANYTHING AND DON’T KNOW 
HERE TO FIND IT—WRITE BUREAU OF 
INFORMATION, POPULAR MECHANICS, CHICAGO 


SMALL COST 
Send today 2c stamp for particulars and proof. 


J. A. SMITH, Room D 45, 823 Bigelow St., PEORIA, ILL. 


and covers everything connected with up-to-date American Telephone Jf ,.,'thoxt, any, obligation on my part, to par. 
practice. ‘This volume alone has upward of four hundred engravings. J payment terms of the Electrical Workers’ Stand 


ard Library with the Consultation Service of 


Also a Complete Electrical Dictionary and the Civil Service Exam- your Institute 


OCCUPATION. 


EMPLOYER 
National Institute of Practical Mechanics 
1825 Michigan Avenue Chieago, A. 


That’s all we want to know 
Now we will not give you any grand prize— 
7 ora lot of free stuff if you answer this ad. Nor 


do we claim to make you rich in a week. But 
if you are anxious to develop your talent with a 
successtul cartoonist, so you can Make money, send 


a copy of this picture with 6c. in stamps for portfolio 

of cartoons and sample lesson plate, and let us explain. 

The W. L. Evans School of C etnoning 
321 Ball Bidg.. Cleveland. 


WINDOW TRIMMING 


Advertising and Oard Writing are the 
best paid professions in the world, Inter 
esting prospectus FREE tells you all about it 
KOESTER SCHOOL, 306 Jackson Boulevard, CHICAGO 


LEARN \WATCHMAKINC 


ATHOME 


You can learn by our mod- 

ern and original system of 

nstruction every part of the Watchmaker's Trade 

at home as good or better than ata shop. You can 

earn money while learning and secure a well paying 

position or start in business after completing our 

course of instruction. Good wat alw 
in demand and earn from $20 to $35 


sarticulars apply to the WISCONSIN school oF waren. 
MAKING, Stroh Bidg., MILWAUKEE, WIS. 


LEARN PIANO TUNING AT HOME 


You can learn quickly and easily by devoting your spare time to the study of 
our Correspondence system. Our wonderful invention, the Tune-a-Phone, 

ives the exact number of beats that should occur in the test intervals. With 
it the student knows what the result should be, It eliminates guess work. 
Our graduates earn $5 to $10 a day the year round, We furnish full-sized 
action model and necessary tools. Write for valuable book FREE, 


Niles Bryant School of Piano Tuning, 47 Fine Arts Bldg., Battle Creek, Mich.,0.S.4. 
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The Curtiss 
Summer Training School 


at Hammondsport, New York 


Now Open 


New Hangars, new equipment, 
experienced instructors. 


Aeroplane 

and Hydroaeroplane 
Courses 
The Curtiss Schools are the 
largest in America. Seven- 
teen pupils obtained their 
pilot’s licenses at our San 
Diego school between Janu- 
ary first and March fifteenth. 
Summer classes are filling 
rapidly. 

WRITE OR WIRE YOUR 
ENROLLMENT TO-DAY 
Prices and particulars 
upon request. 


The Curtiss 
Aeroplane Co. 


Hammondsport, New York 


(The Home of Curtiss 
Aeroplanes and Motors) 


POPULAR MECHANICS ADVERTISING SECTION 


I Can Increase 
Your Earnings 


No matter where you live, 
if 7 are honest, ambitious 
and determined to succeed 
in business—a business abso- 
lutely your own—send your 
J.H.J01CE, Pres, Mame and address and I will 

: mail you our Big Free 64-Page 
Book, showing how you may earn 


$3,000t0$10,000a Year 


in the Real Estate, Brokerage and Insurance 
Business. 

Our system is a positive success. We will 
teach you by mail, appoint you a 


Special Representative 
in your town of the oldest and largest co-oper- 
ative realty and brokerage company in the 
world, start r in a profitable business of 
your own, and help you to make money from 
the beginning. 

Exceptional Opportunity for 
Men Without Capital 
Write Today 

International Realty Corporation, 

2836 Manhattan Building, Chicago, Ill. 


COPY THIS SKETCH 


and let me see what you can do with it. You can 
= earn $20.00 to $125.00 or more per week, as 
illustrator or cartoonist. My practical system of 
personal individual lessons by mail will develop 
your talent. Fifteen years successiul work for 


> 
newspapers and magazines qualifies me to teach 
Ay you. Send me yoursketch of President Taft 
\ with 6c. in stamps and I will send you a test 
lesson plate, also collection of drawings show- 
—_ ing possibilities for YOU. OF ILLUSTRATING 
THE LANDON SCHOOL 


1438 Schotield Building, Cleveland, Ohio. 


LEARN TO BE A WATCHMAKER 


BRADLEY POLYTECHNIC INSTITUTE 
Horological Department, Peoria, Illinois 

Largest and Best Watch School in America 
We teach Watch Work, Jewelry, Engrav- 
ing, Clock Work, Optics. Tuition 
" reasonable. Board and rooms near school 

| at moderate rates. Send for catalog of 
4 information. 


BRADLEY, Dept. S., PEORIA, ILL. 


ELECTRICITY 


Complete in One Year 


SCIENTIFIC ELECTRICITY 
IN ALL ITS BRANCHES 


Bliss Electrical School 


Studies restricted to theoretical and prac- 

tical electricity, mechanical drawing and 

necessary engineering work. Teaches simplicity, concentra- 

tion, hard work. For young men of energy and character. 

20 years of greatest success. Graduates hold first-class posi- 
tions. Opens Sept. 25. Write for new catalog. 
16 Takoma Ave., WASHINGTON, D. C. 


BE AN ILLUSTRATOR. 
by mail how to draw for maga- 
and newspapers. 


Send for Catalog 


LEARN WATCH REPAIRING 


Learn to draw. We willteach you 
Schor! cf Illustration 
112 Page Bldg. 

Chicago, MN, 


Established 1824 | 


Rensselaer 
Polytechnic 
Engineering Institute 


and Science 


Courses in Civil Engineering (C. E.), Mechanical Engi- 
neering (M. E.), Electrical Engineering (E. E.) and 
General Science (B. S.). Also Special Courses. 

Unsurpassed new Chemical, Physical, Electrical, Me- 
chanical and Materials Testing Laboratories. 

For catalogue and illustrated ———— showing work 
of graduates and students and views of buildings and 


campus, apply to 
JOHN G. NUGENT, Registrar 


Be a watchmaker—you can learn this profitable trade by 
c di ¢ in a few weeks in your own home by the 
DeSelms Chart System. After you complete the course you 
will know a watch from Ato Z. You will know just what 
the matter is and now to repair one. When you graduate 
you will be a practical watchmaker and repairer and 
competent to fill any position. Positions for our 
graduates. 


Ask for our Free Book. it explains our system and terms. 


THE DeSELMS WATCH SCHOOL 
23 Perry Street ATTICA, INDIANA 


SHORTHAND 
IN 30 DAYS 


Boyd Syllabic System — written with only nine characters. No “ posi- 

tions ‘‘ ruled line *’—no “‘shading *’—no “‘word-signs’’—no *'cold 

’ Speedy, practical system that can be learned in 30 days of home 

y, utilizing spare time. For full descriptive matter, free, address 
CHICAGO CORRESPONDENCE SCHOOLS 

Chica 9) House Block CHICAGO, ILL. 


r | 


fessions of which they treat as do these Handbooks. 
knowledge giving data and information that is hard to find in ordinary books. 


$1.25 Handbooks for 50c. 


— No books in existence contain in so small space as much information about the trades and pro- 


They are little giant encyclopedias of practical 


These Handbooks 


fs have been prepared by the well-known textbook writers of the International Correspondence 
. Schools whose textbooks are recognized the world over as the most practical treatises on applied 


sciences ever published. 


These Handbooks are consulting experts of the highest rank, and 
most powerful force in the world for the promotion of ambitious men. 
help to quicker and better work that will command advancement. 


are the 
They are an indispensable 
They are printed on a high- 


grade book paper in clear type, and durably and handsomely bound in cloth with gilt titles; contain 


Mechanics’—72bles; formulas; 

measurements; 
belting; mechanical powers; hydro- 
mechanics; strength of materials; 
shafting; boiler design: care of boil- 
ets; power of boilers; chimneys; 
exhaust heating; machine design; 
machine tools; slide valve; pulleys; 
cylinders and steam chests; pistons; 
gearing; transit surveying; triangu- 
lation; curves; radii and deflections; 
earth work; track work; electricity: 
etc. 


Advertiser’s—How to plan and 


write an adver-- 


tisement; type and type measure- 


ments; points on printing style; 
display; preparation of manu- 
script; proof reading; engraving 


and printing methods; electrotypes; 
matrices; advertisement illustra- 
tions; magazines; newspapers; retail, 
department-store, general, trade- 
paper, and mail-order advertising; 
trade marks; circulars; advertising 
agencies; etc. 


Stenographer’s & Cor- 


Ig, to Arithmetic; involution and 
respondent’s e gin- evolution; powers, roots, and 
ners; shorthand went ; letters reciprocals; circles; decimals; 
of application; punctuation; geometrical drawing; weights 
correct and faulty diction; and measures; formulas; men- 


business correspondence; type- 
writing; abbreviations; ad- 
dressing; mailing; rates of tion; 
postage; duplicating work; etc. 


Telephone and Tele- 
graph—Useful tables; 


mechanics; 


tricity; magnetism; primary ganization of a man of war; 
batteries; storage batteries; naval ordnance; explosives; Name 
electrical measurements; tele- torpedoes; ship building; speed, 7 - - 
phony; tests with magneto- tonnage, and fuel consumption; 
generator and bell; telegraphy; ropes; wind and weather; . i 
Morse telegraph systems; mul- signals; nautical memoranda St. and No,___ — —__—__—_— 
tiplex telegraphy; etc. etc. 
City State 


Plumbers and Fitters’ 


suration; 
mechanics; 


gas-fitting; plumbing; etc. 


Mariners’ 


navigation; terrestrial naviga- 
elec- tion; 


Please Mention Popular 


Electrical Engineer’s— 


Mechanics; electricity; electrical 
units; symbols and quantities; phys- 
ical and electrical properties of 
metals and alloys; wire gauges; mag- 
netism; dyna imos and motors; elec- 
tric batteries; alternating current 
apparatus; alternators; transform- 
ers; wattmeters; electric transmis- 
sion; electric lamps; wiring, electric 
heating and welding; electromag- 
nets; controllers; car wiring; etc. 
Business Man’s—Arithmetic; 
tables; 
business forms; card systems; 
measures of extension; weight and 
capacity; time; value of foreign 
coins; duties on imports; bookkeep- 
ing; stenography; correspondence; 
postal information; financial terms; 
money and the money market; 
brokers and brokerage; patents; 
copyright and trade marks; corpor- 
ations; business law; publicity; etc. 


mechanics; hydro- 
building construc- 
heating and ventilation; 


_Logarithms; 
trigonometry; 


celestial navigation; or- 


enclose $ 
the books BEFORE which I have marked X. 


—Mechanics’ Handbook Advertiser’s Handbook 
—Elect. Eng. Handbook 
—Bldg. Trades Handbook — Bookk’per’s Handbook 
—Plum. & Fit. Handbook — Sten. & Corr. Handbook 
—Tel. & Tel. Handbook -—Mariners’ Handbook 


on an average of 364 pages and 175 illustrations and are regularly sold for $1.25 each. 


SPECIAL OFFER.—We are selling these Handbooks, durably bound in cloth with gilt titles, at 
a special price for each Handbook of 50 cents. 


Building Trades—=*s 

and 
structures; strength of materials; 
properties of sections; strength of 
Trivets and pins; materials of con- 
struction; footings and foundations; 


masonry construction; woods used 
in building; qualities of timbers; 
joinery; framing; estimating; ele- 


ments of architectural design; drain- 
age systems; plumbing fixtures; 
plumbers’ tables; heating and ven- 
tilation; gas and gas-fitting; etc. 


Bookkeeper’ g—Arithmetic; 
formulas; 
tables; money; percentage; interest; 
equation of accounts; money and 
the money market; business law; 
financial terms; banks and bank- 
ing; postal information; distances 
and time between various places; 
bookkeeping; business forms; card 
systems; modern office methods; 
cost accounting; bank bookkeeping; 
clearing house methods; etc. 


International Textbook Co. 


Box 872, SCRANTON, PA. 


for which please send me 


—Business Handbook 
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DIRECTORY 
MECHANICAL INFORMATION 


Shows just where to find that particular help you 
are in need of on any of the following subjects: 


Aeronautics 

Air Brakes 
Amateur Mechanics 
Architecture 
Automobiles 

Boats 

Boilers 

Bricklaying 
Building 

Business 

Camping 
Carpentry 
Cement, Concrete,etc. 
Designing 

Dies 

Dyeing 

Electric Railways 
Electricity 
Electroplating 
Enameling 
Engineering 
Estimating 

Fishing 

Foundry Work 
Gas Engines 
Hand Forging 
Heating 

Hunting 
Industrial Progress 
Inventions 

Lathe Practice 
Lettering 
LocomotiveEngineer’g 


BOOKS 


CATALOGUE 


OF THE LATEST AND BEST 


MECHANICAL 
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A LIST OF 


500 TITLES ON 
100 SUBJECTS 
FREE for the ASKING 


Machine Shop Work 

Masonry 

Mechanics 

Mechanical Drawing 

Metal Working 

Millwrighting 

Mission Furniture 
Making 

Motorcycles 

Painting 

Pattern Making 

Plumbing 

Power 

Pumps 

Railroading 

Recipes 

Refrigeration 

Science 

Sheet Metal Work 

Shop Notes 

Sign Painting 

Slate Roofing 

Steam Engineering 

Steam Turbines 

Steel 

Telephones 

Tools 

Trapping 

Ventilation 

Welding 

Wireless 

Woodworking 

Wrought Iron 


Ornamental Work 


96 Pages—Vest Pocket Size—Indexed— Handy to Keep— Handy to Refer to 


This catalog is not a hit or miss collection of book titles, author’s names and prices, but consists of intelligently 
prepared descriptions of good books. In many instances, complete lists of contents are given ; the aim being to tell 
enough about a volume to enable anyone to determine whether or not it contains the information he is seeking. 


SENT FREE UPON REQUEST BY 


Popular Mechanics Book Dept., 318 W. Washington St., Chicago 
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EXPERIMENT WITH 
WIRELESS 


ENTERTAINING 
INSTRUCTIVE 
INEXPENSIVE 


This book of 96 pages 
explains in an under- 
standable manner the 
construction of an out- SAVE LAUNDERING 

fit suitable for trans- BY WEARING LINENE 
mitting four or five Linene Reversible Collars cost only 2 4 
miles. The set can be cents apiece and can be worn both sides. 
easily constructed at a small cost by any ey are finished to look just like linen, 
boy of ordinary ability. but are more flexible and less liable to 


° soil. Prove them by wearing. 
How to Make a Wireless Set 10 Collars for 25 Cents at the stores, 
or by mail 30 cents in U. S. stamps. 
By ARTHUR MOORE SAMPLE BY MAIL 6 CENTS 


State Size and Style 
96 pages. Illustrated. 5x7. Cloth. 5 0 eeauven. CATALOGUE FREE 
PRICE POSTPAID, Cc 


REVERSIBLE COLLAR COMPANY 
Department U, BOSTON, MASS. 
ORDER OF YOUR DEALER OR 


POPULAR MECHANICS BOOK DEPT. om 


318 W. Washington Street, CHICAGO 


HERE YOU ARE BOYS }.°°))°5 


pin of Foxy 
Grandpa. Everyone will notice it on the lapel of 
your coat and try to get a closer look atit. All you 


FOR SALE—A Limited Number of 


Co ] Fil have to do is press the bull Foxy Grandpa will 

finish the job by squirting a fine stream of water 

mp ete es over the inquisitive one. Will squirt 20 feet. Great- 

est joke out. Order one today and fool your 

bd e friends. Price 15« Foxy Grandpa and Hooligan 

opu ar ec anics agazine both for 25c. 5 for 50c or 1 doz. for $1.00. A beau 
tiful fountain pen free with every $1.00 order 


For 1911 
consisting of the 12 issues of the magazine Every Boy His Own Toymaker 
~ Greatest boys’ book ever written, tells how to make a steam 


with a complete index suitable for binding. 
Pri $1.50 Postpaid electrical and mechanic oys, traps, fishin ckle, ov 


200 illustrations. Ov og and extra 


AMERICAN SUPPLY CO.. ST. PAUL, MINN. 
POPULAR MECHANICS CO. 200 KINDS Iron, Wood, 


Wire & Steel PUZZLES 

318 W. Washington St. CHICAGO 

WESTERN PUZZLE WORKS 
St. Paul, Minn. 


AMERICAN SUPPLY CO., ST. PAUL, MINN. 


His Own Toymaker 
WHEN YOU WANT ANYTHING AND DON’T Every Boy if written. Tells how ym a Steam 
KNOW WHERE TO FIND IT Engine. Telephone, Magic Lantern, Boats, kites, balloons 

WRITE BUREAU OF INFORMATION and nine, po 
POPULAR MECHANICS CHICAGO Trick Card and ** DousLe THROAT” warbler and bird call all 
48 for only 0c. WESTERN PUZZLE CO.. ST. PAUL, MINN. 


A SCHOOL WITHIN ITSELF 


There are XX chapters in all, XIX carrying you from the fundamental principles of electricity on through the 
S various branches to a point where the careful student comprehends the complete designing, care and operation 
of a dynamo or motor, and one chapter on electric automobiles, outlining their construction, care and opera- 
tion, and all about storage batteries and how to handle them. Each subject is carefully written and to the 
point. After a student studies a subject, he is questioned on that subject in such a manner as to bring clearly to his mind the 
points he needs to know regarding same The book contains a dictionary defining 1500 Electrical Words, enabling the reader 
to ascertain the meaning of any electrical word, term or phrase used in this book, as well as hundreds of others in common use. 
S All required tables necessary in the study are in it. 


$2.00 PER COPY—SIXTH EDITION—30,000 COPIES SOLD. 


funding money if book is 
not satisfactory upon examination is AN UNUSUAL ONE in connection with the sale of a book. But we have no fear of its 
return Your decision will be what thousands of others have been Money would not buy it if it could not be duplicated. 
We could print testimonials by the hundreds. It is best to order and be your own judge of its merits. 


CLEVELAND ARMATURE WORKS, 49 & St. Clair Ave., Cleveland, Ohio 


AMERICA’S GREATEST 


Commutators Filled 
REPAIR WORKS 
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You Know Any 
Better Than That?” \“¥ 


F course, he doesn’t or he wouldn’t be where he is— 
he wouldn’t be doing manual labor at small pay 
and stand for being bullied around by the boss. 

Men who do stand for this sort of thing neglected their 
opportunities—they didn’t realize that they needed something beside brawn to get 
ahead in the world. Brains count for more than brawn, and training plus brains 
will place you in a position where you will be boss instead of bossed, where you can 
do the ordering and the other man the work, where you will get the money for 
what you know, not for what you do. 


How you can get the training you need 


The American School of Correspondence was established fifteen years ago for the benefit of ambi- 
tious men everywhere. The American School makes it possible to obtain an education without leaving 
home or giving up work. The American School brings a college course and special training to you right 
in your own home, no matter where you live. It will train you 
in any branch of Engineering, Business and Law or prepare 


l This is your Opportunity } you for entrance into any resident college. 


Are you Satisfied with your present job and salary? If not, 


, Check the course you want } why don’t you get the training you need to hold a better job? 
i and mail the coupon now 1 The training you receive from the American School of ape 
7 , spondence will not only help you to earn more money, but wil 
Sched of ©. S.A. can Start you on the road to success and enable you to enjoy the 
1 lease send me your Bulletin anc advise me ow Ican I . A > 
qualify for the position marked “*X. good things of life. Just 4 | it a year—pay as you go—all we 
ask is that one hour a day be spent in faithful and conscien- 
1 ....Draftsman Ins. Engineer tious study. 
i Contractor Pleture Op'r Write us now, while the subject of self-betterment is up- 
1 permost in your mind. Tell us how far you went in the public 
too 1 schools, what you are doing now and what you would like to 
Light & PowerSupt. ....Cost Accountant 4 
| ---:Master Mechante PublieAec’nt be. We'll give your case special attention—help you decide 
Manager best course. Check the coupon and mail it now, be- 
...Reelamation Engineer College Preparatory fore you forget it. 
American School of Correspondence 
ADDRESS 1 CHICAGO, U. Ss. A. 
OCCUPATION. 1 


Please Mention Popular Mechanics 
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Popular Mechanics Magazine 


WRITTEN SO YOU CAN UNDERSTAND IT 


Vol. 18 


AUGUST, 1912 


No. 2 


Lake Michigan as Highway for House-Moving 


Large Two-Story House Moved on Scows Three Miles along the Shore of Lake Michigan 


AKE Michigan has proved, in one 

instance at least, an economical 
highway for house moving. The 
owner of a house and lot at Fifty- 
fourth Street and Lake Avenue, Chi- 
cago, and a lot at Lake Avenue and 
Seventy-seventh Street, desired to 
move the house to the latter, some 
three miles distant, but found that the 
moving operation, on land, would cost 
much more than the structure was 
worth. Then, convinced that he had a 
white elephant on his hands, he con- 
fided his troubles to a friend, who sar- 
castically remarked that he had better 


use it as a private yacht, and this gave 
him the idea of moving the house by 
water. Subsequently, the house, which 
is a large two-story structure, was 
moved over a pontoon bridge, made 
necessary by the shallowness of the 
water along the shore, and rolled onto 
two scows, which were towed three 
miles to the new location, 

It took about three days of work to 
get the house onto and off the scows, 
although the lake trip was accom- 
plished in a little less than an hour. 
The cost of the operation was less than 
$1,000, 
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CHICAGO 


A seemingly practical and rather 
artistic solution of the fire-escape prob- 


Recessed Fire Escape on the Face of Skyscraper Build- 
ing; an Architectural Idea Which Eliminates Much 
of the Ugliness of Such Escapes 


POPULAR MECHANICS 
SKYSCRAPER HAS RECESSED FIRE ESCAPE 


lem on skyscrapers has been devel- 
oped in the erection of a new depart- 
ment-store building in Chicago. <A 
fire escape of skeleton construction 
clinging to the flat face of a tall build- 
ing is extremely ugly from an artistic 
viewpoint under any condition, but 
this ugliness has in this instance been 
minimized by recessing the wall of the 
building where the fire escape is lo- 
cated. As a result the fire escape does 
not project over the sidewalk. 


NEW WIRELESS CALLS FOR 
AMERICAN VESSELS 


New wireless call letters, conform- 
ing to international radio-telegraphic 
regulations, have been issued for Amer- 
ican merchant vessels and yachts by 
the Bureau of Navigation of the 
United States Department of Com- 
merce and Labor, and are now effect- 
ive. 

In view of the recent ratification by 
the Senate of the Berlin convention, 
the Berne bureau has consented to as- 
sign calls to American ships in ad- 
vance of the London radio-telegraphic 
conference. 

The system now adopted gives a 
series of three letters for each call. The 
letter K, as the first, is assigned to 
American vessels on the Atlantic Coast, 
and W, to vessels on the Pacific. R 
remains the first letter in all calls for 
American revenue cutters, and N, for 
vessels of the United States Navy. The 
list of shore stations with their calls 
has not been completed. 

The letter Y, as the second letter in 
a group, is reserved for yachts. Hence, 
for instance, Pierpont Morgan’s 
yacht, the “Corsair,” has the call KYC, 
K indicating an American vessel on 
the Atlantic Coast; Y, a yacht, and C, 
the “Corsair.” 


@Books for the blind printed in Es- 
peranto with raised letters are in large 
demand in Europe. 


J 
if 


LAUNCHING JAPAN’S GREATEST BATTLESHIP 


Japan's greatest warship, 
the battle-cruiser‘‘Kongo,”’ 
built in England, was 
launched recently at Bar- 
row. She is a 27,500-ton 
ship, her main battery 
consists of 14-in. guns, and 
her estimated speed will be 
in the neighborhood of 28 
knots (32.24 miles an hour). 
Her cost was $12,000,000. 

The illustrations show 
the interesting ceremony 
attending the launching of 
the powerful vessel. A 
small balloon attached to 
her bows contained some 
pigeons and quantities of 
confetti, which were 
released as she slipped into 
the water. Thisis a time- 
honored custom, always 
observed in the launching 
of ships in Japan, and is 
considered by the Japanese 
to insure good luck and 
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158 POPULAR MECHANICS 
MOTORLESS MAN-FLIGHT TESTS IN FRANCE 


The first of two interesting French 
aviation competitions, involving a prize 
of $2,000 for the first accomplishment 


garded it from a jumping rather than 
a flight standpoint, with the result that 
the machines entered, aptly dubbed 
“Aviettes,” by the 


The Upper Illustration Shows One of the 
Unsuccessful “Aviettes” Leaving a 
Jump-Off. In the Other may be Seen 
One of the Machines Rearing Like a 
Fiery Steed,the Rear Wheel Refusing 
to Leave the Ground 

of flight by human energy 

alone, without a motor, has 

proved a distinct disappoint- 
ment to the many enthusi- 
asts who expected that its 
comparatively easy terms 
would have been readily met. 


French sporting writers, 
were ordinary safety bi- 
cycles provided with sus- 
taining and controlling 
surfaces, whereby it was 
hoped that after a hard 
run on the ground a sud- 
den tilting of the ma- 
chine would cause it to 
leap through the air to 
at least the specified dis- 
tance, 

That complete failure 


The prize was for a flight of 
10 meters (32.8 feet), which 
distance was selected by the 
donors on the theory that it 
just sufficiently exceeded the world’s- 
record distance for a running broad 
jump, to demand a real flight to ac- 
complish it. Practically all of the com- 
petitors, however, seem to have re- 


M. Moulin’s “ Flying Bicycle” in an Ineffectual Attempt to Leave 
the Ground. The Planes of This Machine are Mounted Excep- 
tionally Low. No Amount of “Knee-Grease,” would Raise the 
Machine into the Air 


resulted for all of the contestants seems 
definitely to have been due to the most 
crude and ignorant construction. For, 
though most aviation engineers are 
probably skeptical as to the prospect 
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of sustained man-flight, the simple con- 
ditions of the Peugeot prize should 
have been easily met, while, according 
to a few experts of high standing, it is 
freely prophesied that, with the fullest 
application of present engineering 
knowledge, and with suitable refine- 
ment of design, the prize of $20,000 of- 
fered for the first flight by man power 
from Paris to Versailles, will be won 
before many months are past. 

In any case, it is certain that the 
road to success in this interesting field 
of aerial endeavor must lie in scientific 
reduction of the forward resistances, 
rather than in any hope that by main 
force alone powerful athletes can force 
present types of structures through the 
air at sufficiently great speeds to cause 
them to lift. 

The planes of some of the machines, 
according to a French writer, had an 
angle of incidence of 20 deg., other ma- 
chines had tractive propellers 2.3 ft. 
in diameter, revolving something over 
a foot in front of the operator, and 
most of the planes were flat, all of 
which, in his judgment, is sufficient to 
prove that the competition could have 
no real interest, or any bearing on the 
solution of the problem. He still be- 


One of the Motorless Aeroplanes Which Failed to Fly 
the 32 Ft. Necessary to Win the $2,000 Prize 


lieves that the realization of motor- 
less flight simply depends on _ the 
proper construction of the machine. 


LEAD ROPE AND LEAD WOOL 
FOR CALKING 


An improvement in the handling of 
lead for calking and repair work, has 
of late been made by an eastern con- 


Lead Rope Ready for 
Packing Pipe Joints, 
and a Spool of the 
Rope 

cern, Lead has 
been used for 
many centuries to 
calk joints in wa- 
ter and gas pipes, 
the process in 
vogue being to 
melt the lead, pour it into the joint, 
and then calk or hammer the lead to 
expand it. Calking was necessary be- 
cause the heated lead, in cooling, con- 
tracts, leaving a space between lead 
and hub, which can only be closed by 
expanding the lead. 

This company has brought out lead 
wool and lead rope, a spool of which 
is herewith illustrated. Lead rope is 
made of specially refined lead, very 
finely stranded, each strand measuring 
.007% in, and the rope 1% in, in diameter. 
When hammered, this rope becomes 
a very dense mass, and no skill is re- 
quired to pack it into joints and insure 
a thoroughly gas or water-proof joint. 
It is used cold, each length of rope 
being calked separately, so that the en- 
tire space at the joint is filled with 
lead. The advantages of using lead in 
this form are that a good joint can be 
easily made even by an unskilled work- 
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man; that the danger of injuries from 
melted lead is eliminated, and that the 
material is always ready for instant 
use. 


NOVEL DROP GATES FOR 
GARAGE ENTRANCE 


A garage in London, Eng., has a 
very novel and effective arrangement 
for preventing rash driving in and out 
of its building. There are two gates, 
marked “in” and “out” respectively, 
which can be raised and lowered, both 
being normally lowered. Every car 
wishing to enter or leave the garage 


altitudes. The preventive treatment, 
which was described together with the 
experiments confirming its efficiency at 
a recent session of the French Acad- 
emy of Sciences, consists simply in the 
subcutaneous injection of small quan- 
tities of pure oxygen gas, the effect of 
which is claimed to persist for several 
days. 


THE EMERGENCY LIGHTING 
OF THE “MEGANTIC” 

The White Star liner “Megantic,” a 
15,000-ton ship built three years ago 
for the Montreal-Liverpool route, is 
provided with an emer- 


gency electric-power  in- 
stallation which is much 
more progressive its 


development than that on 
the ill-fated “Titanic.” A 
45-hp. Diesel marine en- 
gine, direct connected to a 
dynamo, is installed on 


one of the upper decks, 
and connected by separate 
circuit with the wireless 
apparatus and with elec- 
tric lamps fixed in the 
main passages, saloons and 
companionways, and also 
in the neighborhcod of the 


lifeboats. In case of ser- 
ious disaster a supply of 


electricity would be avail- 


Drop Gates at the Entrance of a London Garage, Designed to Prevent able right up to the last 


Rash Driving In and Out 


is thus compelled to stop until the 
gate is raised, which enforces careful 
driving in and out, as well as enabling 
the timekeeper to check and record the 
movements of all the cars, 


STORING OXYGEN IN AIRMEN 
BY INJECTION 


Injecting pure oxygen gas into the 
blood of airmen and mountain climb- 
ers, as an auxiliary supply to that in- 
haled into the lungs, is a remarkable 
means proposed for the prevention of 
the so-called mountain sickness, which 
is due to the rarity of air at high 


moment when the upper 
deck sinks below the sea. The appa- 
ratus is set to working each day as 
darkness approaches and _ continues 
until daylight, quite irrespective of 
the fact that the steam-driven electri- 
cal dynamos are working. This is 
done so as to avoid any rush or hurry 
in starting up the plant in case of any- 
thing happening in the night. 


CA railroad report cites, as evidence of 
the need of a practical and infallible 
automatic stop for trains, figures show- 
ing that 171 persons were killed and 
931 injured last year because engineers 
ran past danger signals, 
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162 POPULAR MECHANICS 
FEARLESS TESTING OF A DYNAMITE SUBSTITUTE 


Safety Demonstration in 
Which the Inventor of 
an Explosive More Pow- 
erfulthan Dynamite is 
Holding a Stick of His 
Explosive in a Bonfire, 
While the Spectators 
Stand Close By 


Shooting Bullets through 
the New Explosive 


A new substitute for dynamite, so 
safe to handle that it may be shot full 
of holes, burned in_a fire, or pounded 
with a hammer without danger, is be- 
ing introduced into this country by 
an English mining engineer. And yet 
its rending power, ounce for ounce, is 
claimed to be twice that of dynamite, 
once it is exploded, which is possible 
only with a percussion cap. 

The particular interest of the illus- 


tration showing the inventor of the ex- 
plosive holding the end of it in a bon- 
fire, does not lie, however, in this dem- 
onstration of its harmlessness, but in 
the nonchalant air of the spectators of 


-the test, standing but a few feet away. 


AEROPLANE ACTIVITY IN 
THE ARMY 


Despite the accident which caused 
the deaths of Lieutenant Hazlehurst 
and Airman Welsh, one of the Wright 
representatives working with the army 
airmen, the work of the army aerial 
corps is steadily progressing. Among 
the new departures is the installation 
of hydro-aeroplanes at the College 
Park, Md., school, where Capt. Paul 
W. Beck and Lieut. Joseph M. Ken- 
nedy will experiment with them. 

The officers who have been training 
at the aviation schools at Augusta, Ga., 
and College Park are also called upon 
to put their knowledge of flight to prac- 
tical use. The aeroplanes will be used, 
in conjunction with field artillery, to 
direct from aloft the fire of batteries 
from which the targets used to repre- 
sent an enemy cannot be seen. 
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APPARATUS TO DETECT CHANGES IN FRUIT 


Automatic Devices for Controlling Temperatures and 
ecording Temperature Differences 


Through the ingenuity of scientific 
men in the Office of Experiment Sta- 
tions of the Department of Agriculture, 
an apparatus, known as the respira- 
tion calorimeter, has recently been in- 
vented to aid in the determination of 
changes which take place in unripe 
fruit and vegetables after they have 
been picked, stored and transported. 

With an apparent greed to obtain 
high prices for their products in the 
earliest season, orchardists and truck 
farmers send to remote markets various 
kinds of unmatured fruits and vege- 
tables. Necessarily the most scientific 
methods must be followed in the stor- 
ing and shipping of these products to 
provide against great losses. 

The respiration calorimeter is quite 
similar to the larger calorimeter which 
has been in use for some time, and 
which was designed for the study of 
problems as to the relation between the 
use man makes of his food and his effi- 
ciency as a labor producer. 


Exterior of the Respira- 
tion Chamber, 
Hermetically 
Sealed During 
Experiments 


View Showing Interior of Respiration Calorimeter 


The great advancement in the meth- 
ods of storing and transportation which 
now put the summer fruits and vege- 
tables within the reach of the con- 
sumer at all seasons of the year, re- 
quires new systems of growing crops, 
and very different methods in send- 
ing the garden and orchard produce 
great distances than are necessary or 
profitable for produce designed for 
near-by markets, where a few miles and 
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a few hours only intervene between 
the picking and the final selling. 

Such few experiments as have been 
made in the ripening of fruits by means 
of the calorimeter have been suffi- 
ciently enlightening to warrant an ex- 
haustive and elaborate investigation, 
with the use of the same apparatus, in 
order to acquire better knowledge of 
the ferments which follow maturity, 
and to provide against the subsequent 
losses. Such knowledge would be of 
the utmost value to all farmers, or- 
chardists and truckers who store and 
ship fruit and vegetables in large 
quantities. 

While this calorimeter is designed 
especially for the study of fruit and 
vegetable products, it has been so con- 
structed that the respiration chamber 
can be removed and another substi- 
tuted for it. This would not involve 
any change in the recording and con- 
trolling devices, nor in other accessory 
apparatus. It would be possible, with 
minor changes, to adapt this appar- 
atus to the study of other problems, 
such as, for instance, the incubation of 
eggs and the changes which take place 
in curing and storing meats and cheese. 

The inner or respiration chamber 
proper of the calorimeter consists of 
a double-walled, air and heat-tight cop- 
per box, 18 in, by 18 in. by 36 in., and 


will accommodate one bunch of ba- 
nanas or a similar quantity of fruit or 
vegetables, which are packed in the ap- 
paratus in the same manner as when 
shipped to market. Surrounding the 
respiration chamber and_ separated 
from it by an air space’is a thick outer 
covering, which is a poor conductor of 
heat, and prevents changes of tempera- 
ture in the surrounding air from affect- 
ing the temperature in the chamber. 

To make it air-tight the seams in the 
copper walls are carefully soldered, 
and when an experiment is in progress 
all openings into the chamber are her- 
metically sealed, while air is forced 
through it constantly, The outgoing 
air is purified of the products of the 
respiration, which are carbonic acid 
and water; and thus there is a continu- 
ous circulation and purification of air 
throughout any experiment. To make 
the apparatus heat-tight, provision has 
been made by which the two walls are 
kept at the same temperature. 

Three windows are placed in the 
box-like affair near the top, two of 
which are on opposite sides, thus pro- 
viding a view of the contents of the 
chamber, which is lighted with a small 
electric light. The windows are her- 
metically closed with sealing wax, and 
may easily be removed when samples 
are to be examined. 


GETTING LIGHT FROM AN 
AUTOMOBILE 


When it happens that a man finds 
himself without a match or any light- 


Lack of Matches Need Not Prevent Automobilists 
from Lighting Lamps 


ing device when darkness overtakes 
him and it is necessary to light the 


lamps on the car, there is a solution to 
the difficulty. Disconnect one of the 
spark plugs and tie a piece of cotton 
waste to a stick with a piece of string. 
Cover this liberally with gasoline and 
turn the starting handle slowly until 
the plug sparks. 


CSillar, a hard compact clay, is the 
principal building material in the vi- 
cinity of Monterey, Mexico, the clay 
being cut into blocks, in much the same 
manner as ice is cut from lakes and 
rivers in the north, and buildings con- 
structed of these blocks, being later 
plastered inside and outside. Sillar is 
cheaper than adobe mud or plaster and 
consequently more generally used. 
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General View of 
Car with Wire- 
less Apparatus 


Installed 
Arrangement of Aerials, Shown by 
Arrows, on J. A. D. McCurdy’s Machine 
| 
| 
| 
- The Elaborateness of the 
French Installation 


New wireless installations for aeroplanes, one American, the other French, are shown in the accompanying 
illustrations; the former, an arrangement of the aerial, is shown in the line drawing, while the three other 
illustrations show the French installation on a Savary aeroplane, and officers on the ground in wireless 
communication with it. The aerials of the American installation are rigged from the tail to the main 
planes of the machine, which is the idea of Airman McCurdy. 
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Causeway, More Than Two Miles Long, Which Now Connects the Island of Galveston, Texas, with the 
Ago, and Makes Provision for Pedestrians, Vehicle 


FINE-TEXTURE PAPER MADE OGALVESTON’S GREAT CAUSE- 
FROM GRAPEVINES WAY OPENED 
Grapevines have been found to Galveston’s $2,000,000 causeway, the 


yield, by a special chemical treatment third of the three great works of pro- 
and the usual process of maceration, a_ tective engineering planned to fortify 


pulp from which an that city against a 
excellent quality repetition of the 
of paper can be made. disaster which de- 

The _ experiments stroyed it in 1900, was 
leading to the discov- recently opened to 
ery were made at a traffic. Governor Col- 


French school, which 
is devoted exclusively 
to the study of paper 
making, and it is said 
that paper made from 
this pulp is very 
beautiful, has nearly 
the same strength as 
parchment, and in 
many respects resem- 
bles Japanese paper. 
It is further stated 
that it is particularly 
adapted for  litho- 
graphic, chromolitho- 
graphic, halftone, and. a lift bridge, 
other styles of art 
printing now in gen- 
eral use. 


quitt of Texas, at the 
wheel of an automo- 
bile, headed a proces- 
sion of more than 
1,000 cars, driving his 
machine through a 
barrier of ribbons and 
oleander blossoms. 
The causeway 
stretches across Gal- 
veston Bay for 12,642 
ft. Midway between 


mainland and island, 
the passage of ocean 
liners is permitted by 
oper- 
ated by electric mo- 


View of the Surface of the New $2,000,000 tors, which leaves a 
Causeway clear span of 100 ft. 
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Mainland, as an Additional Protection against a Repetition of the Tidal-Wave Disaster of Twelve Years 
Traffic, Electric Railways and Steam Railroads 


when raised. The causeway proper, 
which is the filled and protected road- 
way approaching the arch-bridge por- 
tion from both the island and main- 
land ends, is 4,640 ft. long on the main- 
land side and 5,530 ft. on the island 
side. The arch-bridge portion is 2,472 
ft. in length and 66 ft. in width, while 
the causeway proper is 110 ft. wide. 
As the causeway is used by pedes- 
trians, vehicle traffic, electric railways 
and steam railroads, the greatest care 
has to be exercised in the installation 
of interlocking and signal systems. 
Where the highway and the interurban 


electric road meet on the _ bascule 
bridge there has been installed an in- 
terlocking system device with gates, 
so that when cars are crossing, the 
highway approaches are automatically 
closed, and vice versa. The installation 
of the block-signal system, which is 
said to be the most complete anywhere 
in the south, cost $80,000. 

The causeway contains 2,620 tons of 
reinforced metal, 625 tons of tie rods, 
74,000 cu. yd. of concrete, 806,600 cu. 
yd, of filling, 172,081 lin. ft. of con- 
crete piling, and 246,820 lin, ft. of lum- 
ber piling. 


Great Lift Bridge in Causeway to Permit 
ean Liners to Pass Through 
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MAHARAJAH’S VENTILATOR 
AN AUTO FEATURE 


New features in motor-car construc- 
tion would hardly be looked for in the 
remote domain of the Maharajah of 
Rewah, yet in the accompanying illus- 


t 


East Indian Potentate’s Device to Ventilate His Car 


tration may be seen the electric venti- 
lator fan fitted in the roof of the Ma- 
harajah’s new 38-hp. car. The fan is 
arranged to suck air in through the 
ventilation louvers and propel it into 
the car, the fan being controlled by a 
convenient switch. A heavy, basin- 
shaped glass disk is’ suspended from 
the roof a short distance below the 
fan, so as to form a deflector for dis- 
tributing the air and overcoming the 
discomfort of a direct draft from .the 
fan. 


AMERICAN AIR DEATH RATE IS 
THE HIGHEST 


Twenty-five per cent of the fatal 
aeroplane accidents are due to the lack 
of ability of the pilots of the machines, 
in the opinion of Major Roche of the 
French Army Aviation Corps. He 
classifies the causes of accidents under 
seven general heads. About one-third 
of the accidents he finds to have been 
caused by faulty construction of the 
machines, which the French critic di- 
vides under two heads. Lack of 
proper rigidity and solidity of con- 
struction, he believes, causes collapse 
of about 20 per cent of the machines 
that fall, and 13 per cent break be- 
cause of radical errors of construction. 
Acrobatic displays in the air claim 6 
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per cent of the victims, he states; 10 
to 12 per cent lose their lives through 
unfavorable conditions of the atmos- 
phere; lack of presence of mind causes 
6 per cent, and 13 per cent are due to 
improper education of the pilots, while 
no cause is ascribed for the remaining 
5 per cent of fatalities. 

The experts of L’Aéro, the French 
aviation daily, find that more fatal ac- 
cidents occur in the United States 
than elsewhere, in proportion to the 
number of licensed airmen. In France, 
where there are some 600 licensed 
pilots, there have been 27 fatal acci- 
dents, or 4.5 per cent of the total num- 
ber of pilots have been killed. The 
table prepared by L’Aéro of the four 
principal countries interested in avia- 
tion shows: 


Country Licenses Deaths Percentage 
France 600 27 45 
Great Britain 168 6 3.57 
Germany 133 13 9.77 
United States 70 12 17.44 


Fourteen deaths have been added to 
the list since the figures given by 
Major Roche and L’Aéro were com- 
piled. A woman’s name is found for 
the first time on the American record 
of victims of aeroplane accidents. Miss 
Julia Clark was fatally injured at the 
State Fair Grounds, Springfield, IIl., 
June 17. Miss Clark attempted to 
make a circuit of the field where an 
aviation meet was in progress late in 
the evening. Her machine caught in 


a tree and was upset, the young 
woman pilot being thrown to the 
ground with such force that she 


died within a few minutes after the 
accident, 

Lieutenant L. W. Hazlehurst of the 
U.S. Army Aviation Corps and A. T. 
Welch, one of the Wright experts, 
were killed by the fall of a machine 
they were testing at College Park, 
Md., June 11. They were endeavoring 
to make a climbing test with a new 
aeroplane and the machine collapsed 
while they were 100 ft. in the air. The 
necks of both men were broken. An- 


other American, Victor L. Mason, was 
killed in an accident at Brooklands, 
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England, May 13, when an English 
aviator, E. V. Fisher, also met his 
death. Mr. Mason had gone aloft as 
a passenger with Mr. Fisher when the 
machine broke. Ray Wheeler, an 
amateur of St. Louis, Mo., collided 
with a telegraph pole while making a 
flight at Kinloch, Mo., and was killed 
by the resultant fall. In France 
there were a number of serious ac- 
cidents. A machine capsized when 
only 50 ft. from the ground at 
Juvisy, June 1, and the airman, 
Edouard Roby, was instantly killed. 
On June 9, M. Kimmerling, one of 
the best known pilots in France, 
was killed at the Mourmelon field 
while flying with a passenger, M. 
Tonnel, who also lost his life. The 
machine collapsed at a height of 300 
ft. Captain Dubois and Lieutenant 
Albert Peignan were the victims of 
a collision in midair, June 19. The 
two officers were flying in opposite 
directions, making a circuit of the 
field, at Douai, France. Through 
some miscalculation their ma- 
chines collided and both fell, 
being instantly killed. In 
Germany, Lieutenant von 
Schlichting was killed at 
the Johannisthal aero- 
drome, by a fall of about 
40 ft., May 26, and Herr 
3uchstaetler and Lieuten- 
ant Stille, of the German aviation 
corps, met their death in an accident 
at Berlin, June 1. 


SUBMERGED PIT FOR COAL 
STORAGE 


An electrie power plant in Omaha, 
Neb., stores its emergency supply of 
coal in a 6,000-ton submerged pit hav- 
ing several interesting features, The 
pit is supported by piles driven 
through quicksand to rock, a _ rein- 
forced concrete wall was erected as a 
fire protection, and steel rails are im- 
bedded in the concrete floor of the pit 
to protect it from the bite of the grab 
bucket, The coal is stored under water 
to prevent the possibility of spontan- 
eous combustion, 


RODIN’S HEAD OF FRANCE 


The head of the bronze statue which 
rises from the socle, or base, of the 
Champlain Monument, close beside the 
main shaft, the gift of France to 
America, is a wonderful example of 
modern sculpt ure. M. Hano- 
taux, ex- minister and 


France, as Conceived by the Great Sculptor Rodin for the Champlain 


Monument 


a member of the French presentation 
committee, said of the statue in his 
speech at the inauguration of the mon- 
ument, that “with its face, at the same 
time smiling and grave; its pure and 
delicate features; its firm expression, 
indicating resolve and sincerity, it may 
well be said to represent a French 
Minerva.” 


theatrical managers, actors 
and playwrights are taking steps to 
stop the onslaught of motion pictures, 
which have practically captured the 
theatrical business in Germany, even 
the Kaiser’s Imperial Theater having 
adopted this form of entertainment. 
The theatrical managers think the pic- 
tures should be restricted to educa- 
tional and scientific subjects. 
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INTERESTING ROOF-TREE 
GARDEN 
A roof garden, probably unique in 


Chicago, is shown in the accompany- 
ing illustration, In erecting a one- 


A Structure with a Very Unusual Roof Tree, Which 
Provides an Excellent Roof Garden 


story flat-topped building in his back 
yard, the owner did not wish to de- 
stroy a large tree, so built the struc- 
ture around it, and then realized that 
he had a fine roof garden for the en- 
joyment of his family and friends. 


Wrecked British Submarine, Showing 
Injuries to Conning Tower 


BACTERIA THAT THRIVE ON 
A DIET OF IRON 


Professor S. N. Vinogradskij and H. 
Molisch have announced, in Berlin, 
their discovery of a remarkable species 
of bacteria, which grows only in solu- 
tions that contain carbonate of iron. 

Another striking faculty of these 
iron germs, is that, in the total absence 
of other sources of carbon, they are 
capable of extracting carbon from car- 
bonic acid. 

To a germ-nourishing medium, hold- 
ing inorganic salts in solution, iron fil- 
ings were added and carbonic-acid gas 
supplied to the extent of one per cent 
of the air in the flask. With inorganic 
salts, metallic iron, and no other source 
of carbon, there was a great increase 
in the carbon present in the culture. 
Great masses of the iron bacteria were 
formed by growth and multiplication. 
The microbes, in order to gain one part 
of carbon, produce from iron carbonate 
no less than seven hundred parts of 
oxide of iron. 


ILL-FATED SUBMARINE 
“A 3” AFTER RAISING 


The accompanying illustration of the 
sritish submarine “A 3” shows the 
little vessel soon after she had been 
raised. The damage which sent her to 
the bottom with her entire crew a mo- 
ment after 
the collision 
is clearly ww 
shown, the 
most dam- 
age being 
near the base 
of the con- 
ning tower, 
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A Motorboat Being Built under an Awning Rigged 


aczoss the Clothesline Posts on a Roof 


BOAT-BUILDINGIN 
UNUSUAL PLACES 


Passengers on Chicago elevated rail- 
ways now and then catch a glimpse of 
odd shops in queer places, and boat 
building may be included in the con- 
struction activities thus glanced, In the 
accompanying illustrations is shown 
a motorboat while being built on a 
roof at the back of an apartment house. 
It is a 20-ft. boat which will be pro- 
vided with a 6-hp, engine. On com- 
pletion this boat was swung onto a 
truck in the alley and carted to the 
Lake Michigan shore for launching. 


ELECTRIC REFRIGERATION 
FOR THE HOME 


The conversion of the ordinary box 
refrigerator into an artificially cooled 
refrigerator is made possible by the in- 
stallation of the electric refrigerat- 
ing and ice-making machine shown 
mounted on the top of a house refriger- 
ator in the accompanying illustration. 

The outfit is about 3 ft. in length, 24% 
ft. in height, weighs, complete, 150 Ib., 
and has a 200-lb. capacity. The operat- 
ing cost is said not to exceed 10 cents 
per day. It keeps the refrigerator cool 
all the time; does away with the dirt 
and slop incident to the use of ice; 
there are no drip pans or drain pipes 
to think about, and the interior of the 


The Crew of the Boat Actively at Work Close 
Beside One of Chicago's Elevated Railways 


refrigerator is always clean and sani- 


tary. The moisture in the air inclosed 
in the refrigerator, or admitted to it 
upon opening the doors, is precipitated 
upon the outside of the brine tank in 
the form of a hard white frost. 

The machine is operated by a 1/6-hp. 
motor, the refrigerator is connected 
with the water supply of the house, and 
the ammonia need not be renewed 


The Electric Ice-Making and Refrigerating Machine 
Mounted on the Top of the Ordinary House 
Refrigerator 
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oftener than once in six months. Any- 
one can recharge the machine with 
ammonia by attaching a new filled 
drum, which is furnished in exchange 
for the empty drum for the price of the 
ammonia, which is about 50 cents. 


The refrigeration is automatic. A 
thermostat, set at the degree of tem- 
perature desired, controls the electric 
current, regulating it automatically 
when the temperature varies from the 
desired degree of refrigeration. 


ANCHOR MAST FOR 
DIRIGIBLES 


One of the most ingenious means 
yet developed for anchoring or moor- 
ing dirigible bal- 
loons is shown 
in the accom- 
panying illustra- 
tion, It is one 
of the anchor or 
mooring masts 
for army dirigi- 
bles at  Alder- 
shot, England, 
and located 
near the hangar. 
At the top of the 
mast is a pivot- 
ally mounted 
cone into which 
the balloon’s 
nose fits, 


RAISING 
MINK FOR 
FUR 


The raising of 
wild animals for 
their fur is a 
subject of such 
general interest 
that the Bio- 
logical Survey of 
the Department 
of Agriculture 
has been led to 
conduct experi- 
ments in the 
breeding of 
mink at the Na- 
tional Zoological 
Park in Wash- 
ington, The survey wishes to ascer- 
tain whether rearing the animals in 
captivity can be made commercially 


successful. The experiments seek to 
supply facts in regard to their hous- 
ing, feeding, mating, and in general to 
determine the best methods of caring 
for the animals. Preliminary hints 
on mink farming can now be obtained 
from the Department of Agriculture. 


GERMAN ARTIFICIAL 
SANDSTONE 


An artificial sandstone, said to be 
harder than the natural, and particu- 
larly adapted as a material for garden 
statues, fountains, grave monuments, 
and other outside sculptures, is being 
manufactured by a concern in Ger- 
many. The new stone is, according to 
“Die Woche,” absolutely weather- 
resisting as well as considerably harder 
than natural sandstone, and can be 
worked in exactly the same manner as 
the latter. It is made in any desired 
grain or texture, and can be colored, 
without the use of foreign coloring 
substances, into a perfect imitation of 
the genuine French limestone. 

The cost of the artificial sandstone is 
said to be about half that of the natural. 


THE HYDROELECTRIC POWER 
FROM VICTORIA FALLS 


The hydroelectric ffower company 
which controls most of the power de- 
rived from the Victoria Falls, of the 
Zambesi River, Rhodesia, Africa, will, 
by the close of this year, be operating 
four power stations having an aggre- 
gate capacity of 156,000 hp. Addi- 
tional plants, now in construction by 
the company, will increase the capac- 
ity to 232,000 hp., all of which has 
already been contracted for. 

The available water power at the 
Victoria Falls is far greater than that 
of Niagara, 
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BEARLIKE SHEPHERD DOGS 
OF THE PYRENEES 


It has already been noted by scien- 
tists that certain mountain dogs have 
shapes and assume attributes remind- 
ing of a bear’s. Among these dogs the 
sheep dog of the Pyrenees bears a 
closer resemblance to the bear than 
most others. Although he is seldom 
over 20 in. high, his bones are very 
massive and his muscles exceptionally 
developed. His fur is thick, consist- 
ing of long, fine, silky hair, either 
black, dun-colored, or gray. His head 
is large and the nose tapering, the 
eyes small but sharp and lustrous, his 
ears always “attentive.” The toes 
and the base of the feet are elongated 
and flat. The tail is very short, or even 
entirely missing, and by his manner of 


Dog of the Pyrenees Which has Developed Many 
Bearlike Features 


climbing the abrupt mountain slopes 
in quest of some strayed member of his 
flock, he may easily be mistaken for a 
young bear. 


NAVY’S GREAT DRYDOCK 


The great drydock at the Brooklyn 
Navy Yard, the first appropriation for 
which was made in 1900, has at last 
been completed, after having been 
twice given up by contractors, and 
was used for the 
first time in dock- 

ing the super- 


“Utah.” 
The subsoil 
at the Brook- 
lyn Navy 
Yard is so un- 
stable, a n d 


dreadnought: 


AT LAST COMPLETED 


the surface so extensively underlaid 
with quicksand, that the task proved a 
very difficult engineering work. The 
first contractor encountered shifting 
sands and abandoned the work in 1908. 
In the same year, 
a new contract was 
let, but the sec- 
ond _ contractor 
was confronted 
with the same 
difficul- 
ties, and in 
1909 the work 
was _ practi- 


The Navy's Great Drydock at the Brooklyn Navy Yard is Supported by Massive Concrete Piers Extending 
Down through Quicksand to Bed Rock. Length of Dock, 726 Ft.; Width, 110 Ft. 
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cally abandoned the second time. In 
‘October, 1909, the contract was 
awarded the third and last time, 
the contracting concern pushing it 
through to a successful completion. 
The drydock as now completed 
is adequate for the docking of the 
largest battleships America is likely to 
construct for many years. The first 
contract called for a dock 554 ft. in 
length, capable of taking a ship 506 ft. 
long and 91 ft. beam. At the time of 
the second contract the size was in- 
creased to 620 ft. in over-all length, 
and the final contract was for a dock 
%26 ft. in length, with a width of 110 ft. 
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The plan of construction which 
proved successful was novel and some- 
what radical for drydock construction. 
It consisted of sinking the outer wall 
of the dock to bedrock, or, where bed- 
rock could not be reached by the pneu- 
matic method, to the hardpan and 
boulders, and to carry the floor, which 
is 8 ft. thick, upon lines of massive 
piers, also sunk to bedrock. The 
outer wall was sunk in caissons, each 
36 ft. long by 5 ft. wide. The floor- 
supporting piers, which are 7 ft. 
square, flaring out toward the base, 
which is 11 ft. square, were sunk in 
three rows. 


AN ENGLISH MOTORCYCLE’ 
FIRE TRUCK 


A motorcycle fire truck, exception- 
ally complete in its equipment, is used 
at the Beckenham fire station, London, 
for emergency work. The machine, 


POWER PLANT SUPPORTS 
LAKE PLEASURE RESORT 


Creating an artificial lake to provide 
a pleasure resort for the public, and 
paying for it by selling the electric 
power which will be developed, is the 
project now being 


carried out by the city 
of Austin, Texas, Con- 
struction is in progress 
on a reinforced con- 
crete dam across the 
Colorado River at a 
point just outside the 
city limits, which will 
form a large artificial 
lake and provide a 
storage supply of 
water for generating a 


Motorcycle Fire Truck Equipped with Chemical, Hose, Scaling Ladders 


First-Aid-to-the-Injured, Etc. 


which is three-wheeled, has two seats, 
one for the driver and the other for 
the fireman; a fire extinguisher and 
hose, scaling ladders, and a “first-aid” 
equipment, The outfit can travel at a 
speed of 40 miles an hour, and has 
proved its practicability in rendering 
service before the arrival of the main 
fire-fighting apparatus, 


CThe British post office has adopted 
the night-lettergram service for tele- 
graph lines in the British Isles. 


minimum of 6,000-hp. 
The dam will replace a 
similar structure that 
was erected about 14 years ago and 
which was destroyed by a flood in 
1900. The new dam will be 5 ft. 
higher than the old and of a stronger 
type of construction. It will be 1,100 
ft. long and back the water through a 
chain of picturesque hills for a dis- 
tance of about 30 miles. This body of 
water will have an average width of 
about 1,500 ft., and a mean depth of 
about 40 ft. 

While it is expected that this hydro- 
electric enterprise will be of much 
benefit to the people of Austin by pro- 


Bie 
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viding cheap light and power, the 
primary incentive that brought about 
the arrangements for the construction 
of the dam was to establish a pleasure 
resort. The cost of the dam and 
power plant will amount to $1,720,000, 
which sum the city has undertaken to 
pay, in semiannual installments, cov- 
ering a period of 25 years, out of the 
revenue expected to be derived from 
the water and light plants, without 
having to resort to any bond issue. 


THE FIRST HYDRO- 
MONOPLANE 


The Nieuport  hydro-monoplane, 
which underwent recent tests in France 
under the direction of Lieutenant De- 
lage, is the first monoplane equipped 
for landing on and rising from the 
water. It will probably be one of the 
hydro-aeroplane types adopted by the 
French navy. The floats are of a novel 
design, not at all like the pontoons 
used on biplanes in America and in 
England. The two forward floats have 
hydroplane-type bottoms, and small 
wooden wings or planes extending out 


The Tail of the Nieuport Monoplane with Its 
Elongated Egg-Shaped Support 


like the fins at the back of a fish’s head. 
The tail portion of the monoplane is 
stpported on the water by an elongated 
egg-shaped float. 


(The final stone has recently been laid 
in the system of breakwaters in the 
harbor of Colombo, Ceylon, complet- 
ing a work commenced in 1875, which 
cost $15,000,000, incloses one square 
mile of water, and gives Colombo one 
of the largest artificial harbors in the 
world. 


Front View, Showing the Supporting Floats of the First Hydro-Monoplane 
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ARTISTIC TRELLIS-WORK 
SUN ROOM 


In the New York City residence of 
Mrs. E. H. Harriman is an exception- 
ally artistic sun room, done completely 
in trellis work of pleasing design. The 


Courtesy International Studio 


The Exceptionally Artistic Trellis-Work Sun Room in the New York 
City Residence of Mrs. E. H. Harriman 


metal-work globes containing the elec- 
tric lamps, the sculptured fireplace, and 
the wicker furniture give the whole a 
very delightful effect. 


NEW YORK’S WATER SUPPLY 
STERILIZED WITH LIME 


The sterilization of New York’s wa- 
ter supply with hypochlorite of lime 
is, according to the Engineering Rec- 
ord, undertaken on a larger scale than 
ever before attempted. The plant at 
Dunwoodie will tap both the old and 
the new Croton aqueducts and apply a 
solution of the chemical to the water 
delivered each day to the Boroughs of 
Manhattan and Bronx. The daily flow 
thus sterilized may reach a maximum 
of 380,000,000 gallons. 

This arrangement for sterilization is, 
of course, but temporary, pending the 
erection of a permanent filtration plant, 
for which plans are now in course of 
preparation, 
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MONSTER TUNNEL PROJECT 
FOR CENTRAL GERMANY 


A railroad tunnel, from 15 to 19 miles 
in length, in the very heart of Germany 
has recently been proposed by the 
Braunschweig Commerce association. 
The Harz Mountains form 
an obstacle in the way of 
rapid transit between 
points in northern and 
southern Germany, and as 
an ordinary road over the 
mountains would present 
very considerable technical 
difficulties, a tunnel is 
judged much more feas- 
ible, and the cost is esti- 
mated at the comparatively 
reasonable sum of $6,000,- 
000. An express train 
would be able to run 
through the tunnel in less 
than an hour and the gain 
in time for freight traffic 
would be of great value. 

Beside these direct ad- 
vantages, the surveyors of 
the projected tunnel are 
convinced that water courses will be 
met with during the tunneling which 
could be used for power purposes, and 
that many valuable ore deposits will be 
discovered, the Harz Mountains being 
one of Germany’s richest ore-bearing 
regions. Silver, iron, lead, copper, 
zinc, etc., are mined at various points, 
and marble, alabaster and_ granite 
quarried, 


GERMAN AIR-CRAFT 
INSURANCE 


The several German life and accident 
insurance companies, which have been 
underwriting aerial risks during the 
past few years, are all at present re- 
stricting their operations, the expe- 
rience up to date having proved dis- 
couraging. Rates of insurance against 
liability for damages, arising from in- 
jury to persons and property inflicted 
during flights, have been made almost 
prohibitive; insurance of aeroplane 
operators against death seems to have 
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been abandoned altogether; the rates 
for insurance of balloonists have been 
recently increased, and at present the 
number of policies of any kind in this 
class is exceptionally small. 

A Swiss insurance company doing 
business in Germany, which wrote 
about 100 policies during the two years 
it experimented in the field, has now 
abandoned all classes of aerial insur- 
ance. Its original rate against death 
was $110 per year for a $2,380 policy, 
and for an accident insurance giving a 
daily indemnity of $2.40 during inva- 
lidity the same premium was exacted. 


METAL “GOOSE-NECK” TUBES 
OF GREAT ELASTICITY 


A Polish engineer, M. Maciejewski, 
has recently constructed a machine 
for producing flexible metal tubes or 
pipe, by means of parallel corrugations 
in the metal, for use as conduits of 
various kinds, and in fire-tube boilers. 
The tubes are so flexible that they can 
be easily bent into elbow or goose- 
neck shape, as shown by the illustra- 
tion, from which the size of the tubes 
may be judged. 

These tubes will effectively with- 
stand internal shocks, such as water 
hammer, and the like, and their longi- 
tudinal elasticity naturally eliminates 
the necessity of expansion joints. It 


Polish Invention of Tubes Which may be Bent into 
Goose-Neck Shapes 


is claimed that a fire-tube boiler in 
which these tubes are used will cost 
considerably less than if built in the 
ordinary manner. 


TO ELIMINATE THE POSTAGE 
STAMP 

A little machine has been invented 

by a Los Angeles inventor which is in- 

tended to eliminate the postage stamp, 


Postage Stamping Machine 
Which will Not Cheat 
Government 


with the bother of licking the little 
labels or messing with a damp sponge. 
It should be of considerable value to 


the business man who sends out a 
large mail, and in the case of mail-or- 
der firms should effect a saving in time 
and energy on the part of clerks. 

The device makes an imprint sim- 
ilar to the “postage paid” permits 
printed on envelopes, which have al- 
ready proven their value and are in 
constantly increasing use. The differ- 
ence is that this device can be operated 
in the office and imprinted on any en- 
velope and used from day to day as 
required. It is locked after being set 
for a certain number of imprints and 
can be adjusted up to 10,000. When 
the given number of imprints has been 
stamped, no more impressions can be 
made until the case is opened and the 
machine reset. It is proposed by the 
inventor to have the Post Office De- 
partment authorize its use, and in that 
event the business man will secure a 
machine with any desired number of 
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imprints, paying for them as if they 
were so many stamps. Any denomina- 
tion can be imprinted of course. In 
case the two-cent imprint is in use in 


a given machine, overweight letters 
can be stamped with two or more im- 
pressions to make up the desired 
amount of postage. 


THE FIRST GREAT TURBINE BECOMES A MONUMENT 


The first great steam turbine, with 
its original stairways and galleries, 
now stands in the middle of a grass 


plot in front of the turbine department 
of the General Electric Company’s 
plant at Schenectady, N. Y., as a 
monument to the development of 
the turbine. The machine is one of 
the three 5,000-kilowatt turbine units 
contracted for in 1901, and installed 
in the Fisk Street station of the 
Commonwealth Edison Company of 
Chicago, in 1903, Previous to the 
placing of the contract for these 
units there was not a generating tur- 
bine in the world of larger capacity 
than 1,000 kilowatts, and no com- 
mercial Curtis turbines had been 
built. 

The “monument” was used in con- 
tinuous service from 1903 until May, 
1909, when it was replaced by 
a new and larger turbine, which 
now operates in the same space 
occupied by its predecessor, 
and which, from the same bat- 
tery of boilers originally de- 
signed to provide power for 
generating 5,000 kilowatts, de- 
livers 14,000 kilowatts for 
considerable periods of 
time. 

The monument commem- 
orates the great step in 
engineering which was 
marked by its installation 
as a power unit in 1903. 


Steel trolley wire is a re- 


The First Great Turbine; Erected in Front of the General Electric Cent product of the wire 


Company's Schenectady Plant to Commemorate the Progress in 


Turbine Development 


manufacturers. 


ELECTRICITY IN A LOS ANGELES FESTIVAL 


To the wonderful pageants of the 
carnival at Nice, the Mardi Gras of 
New Orleans, and the Midwinter Rose 
Tournament of. Pasadena, must be 
added the Fiesta de los Flores of Los 


Angeles, an event that takes place in 
the middle of May, when Southern 
California is at its best. This year the 
Fiesta was observed with unusual dis- 
play, as it took place during the na- 
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tional conclave of the Shriners, and a 
whole week of festivity caused the reg- 
ular business of the city to be sus- 
pended. 

The finest feature of the Fiesta was 
due to electricity, for it was conceded 
that the electrical night parades were 
the most striking part of the en- 
tertainment. Fifteen floats, costing 
$1,000 each, and carrying thousands of 
incandescent lights, were sent through 
the streets for three successive even- 
ings. These floats were built upon 
trolley flatcars and were sent along 
the street-railway tracks the same as 
street cars, receiving power and light 
from the overhead wires, and dispens- 
ing with the horses that add nothing 
to the beauty of a pageant. The 
most weird and wonderful designs 
were chosen for subjects, such as the 
“Love Bug,” “Giant Grasshopper,” 
“Flying Fish,” “ Monoplane” and 
“Honey Bee.” The “American Eagle” 
was one of the finest and most spectac- 
ular, with the huge golden bird 
mounted upon a red, white and blue 
shield, all the colors being masses of 
light. 

By means of flashers, the light was 
sent in waves through the designs of 
some floats, such as the rocket, which 
gave the effect of bursting fireworks. 
Other floats had mechanical devices 
which moved the various parts; thus 
the fish appeared to be swimming, 
while the stork “rubbered” at the 
crowds on both sides of the street, and 
stretched its neck. Of course, pretty 


The “ Love Bug,” One of the Floats in the Los Angeles Fiesta Which 
Obtained Weird Effect by Flashing Lights 


“American Eagle,” Electric Float in Los Angeles 
Fiesta, the Eagle Standing on an American Shield 


girls were in evidence upon the floats, 
and their charms afforded the only se- 
rious rival to the beauty of the elec- 
tric display. 


BLASTING RAIN CLOUDS WITH 
DYNAMITE 


Sections of Texas which have been 
handicapped by drought have turned 
to the ancient scheme of using high 
explosives to blast moisture from the 
clouds and give dying crops relief 
from the burning sun. For weeks a 


large part of the great state was 
totally without rain. A_ northern 


manufacturer who has a large estate 
in one section of the state, when 
threatened with loss of 
his crops, bought $1,000 
worth of dynamite and 
sent up bombs filled with 
it. Copious rain followed. 
The apparent success that 
attended these efforts 
aroused the people of 
other sections. The resi- 
dents of Wichita Falls 
made up a purse and pur- 
chased some 6,000 Ib. of 
explosive. Wichita Falls 
was about to go bankrupt 
because of the lack of rain, 
and water was needed 
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forthwith. The dynamite was ex- 
ploded in large charges, but no rain 
came. When the last of it had gone 
without result and the people were 
wondering what to do next, telegrams 
began to arrive from surrounding 
sections thanking the Wichita Falls 
people for their kindness, as rain in 
large quantities had fallen in many 
places, though not a drop had laid the 
dust in the vicinity of the town where 
the work to get it was performed. 
The Texas people have great faith in 
dynamite, however, and several com- 
munities have already subscribed to 
funds with which to purchase it and 
try to blow a few drops of rain out of 
the otherwise clear sky. 


SHOOTING BUTTERFLIES 
WITH ARROWS 
The great butterfly “troides chi- 


mera,” which often has a wing spread 
of 5 or 6 in., is hunted by the natives of 


Courtesy Illustrated London News 
Shooting —— Butterflies with Arrows 


n New Guinea 
New Guinea with bow and arrows. 
The arrows, which the natives also use 
for killing small birds, are four- 
pronged., 


It is estimated that the Mississippi 
River has added 1,200 square miles of 
area to the continent of North Amer- 
ica by the deposits it has made in the 
Gulf of Mexico. 
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WAVE-ACTION PRESSURES 
ON BREAKWATERS 


It is a well-known fact that the im- 
pact of a wave on the face or top of a 
breakwater formed of blocks of ma- 
sonry or concrete may cause such a 
block to become loosened from its 
seat and move in the opposite direc- 
tion to that of impact, even to the ex- 
tent of being actually pushed out of 
its position, although it may weigh 
several tons besides carrying the 
weight of adjoining blocks, states the 
London Times. 

This effect may be explained either 
by assuming that wave pressure on 
the face of the breakwater at the in- 
stant of impact is transmitted, as in 
the hydraulic press, to every portion of 
the interior, thus giving rise to an ex- 
cess outward pressure at those por- 
tions of the face over which the wave 
is not at the instant breaking; or by 
the compression of air which is en- 
trapped in the open joints, such a com- 
pression causing an internal pressure, 
which is maintained for a short period 
of time after the recession of the wave 
has relieved the pressure on the face. 

Experiments carried on at Univer- 
sity College, Dundee, indicate that, as- 
suming a maximum velocity of wave 
impact of 80 ft. per second, the maxi- 
mum internal pressure to be antici- 
pated through hydrostatic transmis- 
sion of the impact is about 2.9 tons per 
square foot, while, in the case of air 
compression, the pressure may reach 
about 6 tons per square foot. The ex- 
periments also show that, in circum- 
stances favoring such an effect, the im- 
pact of the wave on an open joint 
gives rise to a water-hammer action, 
far more violent than either internal 
water pressure or air pressure, and 
the force of which may amount to 
some 40 tons to the square foot. 

It is suggested that a free outlet by 
means of a series of drains or weep 
holes, opening out on the sheltered 
face of the breakwater, be provided for 
the water that may percolate to the in- 
terior of such a structure, in order to 
relieve such strains. 
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THE SPIRIT OF THE MODERN WONDERS 


MAN’S THOUGHT APPLIED TO | 
THE SERVICE OF MANKIND 


“To the Ancients, a wonder had to 
be fashioned with the strong arm; 
its virtues were chiefly those of 
size and strength. The Modern 
Wonders find their inspiration in 
the service of human life—every 
human life—and their conception 
in minds, not in muscle.” 
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EDITOR’S NOTE 


“THE Editor of Popular Mechanics Magazine invited nearly one 

thousand scientists, representing every European and American 
school of advanced thought, to participate by ballot in the selection of 
seven wonders of the modern world. A ballot was prepared containing 
56 subjects of scientific and mechanical achievement. There were 
blank spaces for the insertion of any other subject the voter might 
desire. Each of the eminent men to whom the ballots were sent was 
requested to indicate the seven that appeared to him to be the most 
wonderful. He was under no obligation to accept any of those on the 
list. He was assured that his name would not be used in connection 
with the publication of the result, which, of course, precludes the printing 
of the list herewith. 

The American scientists were selected after consultation with the 
Secretary of the American Academy of Sciences, Dr. L. O. Howard 
of Washington, D. C.; the European authorities consulted were mem- 
bers, either of the Royal Society of London, the French Academy of 
Science, or the faculties of the great German universities. The response 
received was cordial. About 70 per cent of the ballots sent out were 
marked and returned. These came from the most distinguished men of the 
entire group, the names of many of whom are household words throughout 
the civilized world. Several eminent men hesitated to select seven 
individual forms of progress as the most wonderful, and a number of letters 
were received commending the enterprise, but declining to put their writers 
on record for the reason that any titles selected would be, to their minds, 
in many instances results of some general element of modern progress, 
such as electrical development, chemical research or civil engineering, 
and not, therefore, entitled to place as separate wonders. A class of 
50 professors, instructors and advanced students of the department of 
chemistry of Cornell University, by a supplementary ballot, selected a 
list of seven things, five of which are to be found on the list which repre- 
sents the consensus of opinion of the entire voting. Only one ballot, the 
last to be received, which bore the name of one of the most distinguished 
authorities on chemistry of Munich, Germany, was checked for the 
seven titles the total vote showed to have been selected. Six ballots, 
one from India, two from France, two from Germany and one from the 
United States, showed the selection of six of the final seven. The 
international character of the poll and the wide diversity of opinion of the 
men chosen to participate in it resulted in some remarkable answers, 
and in a scattering of votes over a wide range of human achievement, 
so that the subject which received the largest number of votes was 
selected by a little more than 35 per cent of the scientists voting and the 
seventh on the final list by but a trifle more than 17 per cent. The final 
analysis of the poll shows the ten subjects highest on the list were: 


Wireless Telegraphy 244 Spectrum Analysis 126 
Telephone 185 X-Ray 111 
Aeroplane 167 Panama Canal 100 
Radium 165 Anesthesia 94 


Antiseptics and Antitoxins 140 Synthetic Chemistry 81 
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THE SEVEN WONDERS OF 
THE MODERN WORLD 


Result of the International Poll of Scientists 


1. Wireless 3. Aeroplane 5. Antiseptics and Antitoxins 
2. Telephone 4. Radium 6. Spectrum Analysis 
7. X-Ray 


L 


HE Seven Wonders of the Modern World! 

It were a far easier task for even the learned men who shared in the 
selection to name seven score than seven. On every hand, by night, by 
day, we walk and see and breathe amid a multitude of wonders, which are 
no wonders to us, but only commonplace, because a part of our everyday 
existence. Today an infant’s feeble voice finds its unerring way along a tiny 
wire across rivers and over plains and mountains to the one home in mil- 
lions it seeks. To us no wonder, and our young men and women cannot 
recall the time before the telephone was. They use without a thought, an 
instrument before which the Seven Wise Men would have prostrated them- 
selves as a thing supernatural. 

The Seven Ancient Wonders were selected by the Greeks, and their right 
to the title was established before Christ was born. During all the inter- 
vening years no attempt has been made to definitely revise the “Seven 
Wonders.” Generation after generation has come and gone accepting the 
decision one from the other. In fact there was no opportunity for a revision. 
As the years increased civilization ebbed and about all the man-made 
marvels we have to show for those 2,000 years of human life are a few 
cathedrals and pictures. 

Of the ancient wonders only one was a practical utility—Pharos, the 400- 
foot lighthouse of Alexandria; one was a hanging garden, not for the people, 
but built by a queen for her sensual pleasure; two were tombs; one was a 
temple of beauty devoted to a heathen god; another, the Colossus of Rhodes, 
was a freakish mass of cast metal, less than salf the height of our own Statue 
of Liberty, and not comparable in dignity; and one was a beautiful statue 
to typify certain esthetic ideals. Not a single one created for the uplifting 
or well-being of the masses. 

As brute force, represented in vast armies, was the measure of power, so 
the Ancients honored the strong arm and the mighty, inert mass. It would 
seem that the pent-up forces of civilization, held in, thrust back, ruthlessly 
cut down for 20 centuries, had finally burst forth to fill the 19th century 
with wonders. And the greatest of these are neither connected oceans, 
mountains thrust through with tunnels, towering structures each housing the 
population of a city, floating palaces, land vehicles that outdistance the eagle, 
nor any of the things which typify the might of muscle. On the contrary 
each modern wonder is a monument to the might of mind. 

As we move out into the 20th century we are pushed on by a tremendous 


THE SEVEN WONDERS OF THE ANCIENT WORLD 


of Egypt Temple of Diana at Evhesus 
of yo Statue of Jupiter by Phidias 
Hanging Gardens of Babylon Mausoleum of Artemisia 


Colossus of Rhodes 
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momentum of scientific and mechanical and physiological knowledge of which 
the Ancients were utterly incapable to even dream. 

Shall we contrast the Ancient Wonders and our Modern? 

The Panama Canal: An engineering feat so stupendous as to find its equal 
only in Nature herself—is not thought worthy to be one of the Seven Mod- 
ern Wonders. And yet Colonel Goethals with his men and machines could 
erect a mass in a few weeks which would put to insignificance the Great 
Pyramid, to build which required 100,000 men for 20 years. And when 
completed it was only a resting place for a few human bones which have 
long since been desecrated and scattered. he Panama Canal will for all 
time be of real service to all the peoples of the earth and to republics yet 
unborn, bringing food in time of famine from lands of plenty to those in 
want, and by reason of accessibility make alien nations neighbors. Yet this 
accomplishment with all its mighty possibilities is less. a wonder than the 
story brought by a single ray of light from the smallest star as related by 
the Spectrum Analysis. 

The Hanging Gardens of Babylon—the artificial mountain in a monotonous 
plain—built by slaves; devoted to the riotous revelry of a wicked court; its 
beauty known throughout the world: Yet this lofty, hand-made height sinks 
into smallness beside a single phial of antitoxin as it triumphs over the dis- 
ease of some poor unfortunate outcast whose pain-racked body the 
ambulance rescues from the slums. 

What is a cold marble statue, however beautiful and stately, to those 
quivering waves which Marconi snatched from out of space and wove into 
invisible chords that tether the ships of the seas to ten million firesides! 

What even the beauties of the Temple of Diana to the beauties and yet 
unknown blessings of radium? 

The wonder of our Modern Wonders is the thing itself—not the instru- 
ment. To the Ancients, a wonder had to be fashioned with the strong arm; 
its virtues were chiefly those of size and strength. The Modern Wonders 
find their inspiration in an improvement of human life—every human life— 
and their conception in minds, not in muscle. 

The Seven Wonders! 
century, when the scientists of 
view the seven wonders which 
ably we can as little forecast 
Wonders of the Then, as the 
could comprehend the things 
conquests we reach out 
with the same feeble 
to those greatest of all 
recorded in the first 


What will they be in the 40th 
those days look back and re- 
we select today? Unquestion- 
or comprehend the Seven 
Ancients, brought to life today, 
we know. With all our vaunted 
into twenty centuries yet to come 
comprehension that takes us back 
Seven Wonders,—the wonders 
chapter of Genesis. 


H. H. WINDSOR 


Essential Parts of First Bell 


Alexander Graham Bell's First 
Telephone — 1876 T 


elephone 
Modern Telephone Instrument 
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THE TELEPHONE 


By ALEXANDER GRAHAM BELL 


Inventor of the Telephone 


HE period that marks 
the incipiency of the 
telephone was the 
_years 1874 to 1877. 
From 1873 until the 
beginning of 1876, I 
was a resident of 
Salem, Mass., and 
came into’ Boston 
every day for my 
professional work. 
Then I would spend 
my summer vaca- 

tions in Canada, at Brantford, On- 
tario, the home of my parents. So 
these three places, Salem, Boston, and 
Brantford, are concerned in the early 
days of the telephone. Boston is par 
excellence the home of the telephone, 
for it was there that all the apparatus 
was made and the important experi- 
ments carried on. Brantford was my 
thinking place, where I would go and 
spend my summer holidays and review 
the line of experiments made in Bos- 
ton, and plan for the future of the 
work. 

Right in the beginning I want to 
state that while I invented the tele- 
phone, credit for much of its develop- 
ment belongs to a number of able and 
conscientious co-workers, and men 
who came into the work later. 

During the summer of 1874, while 
on a visit at my father’s home at 
3rantford, and discussing with my 
father the numerous experiments | 
had made relative to the reproduction 
of musical sounds by electricity for the 
purposes of multiple telegraphy, the 
thought of the membrane telephone 
was elaborated. So that the concep- 
tion of the telephone originated in 
3rantford. It was a theoretical con- 
ception of the magneto telephone,— 
that the vibrations of the voice might 
create electrical impulses like the 
aerial impulses and produce an audible 
result at the other end. 


Copyright, 1912, by H. H. Windsor 


To tell the truth, 
as a practical man, 
I did not quite be- 
lieve it; as a theo- 
retical man, 1 saw 
a speaking telephone 
by which we could 
have the means of 
transmitting speech 
and reproducing itin 
distant places. But 
it really seemed too 
good to be true, that Graham Bell 
one could possibly create, by the action 
of the voice itself, electrical impulses 
intense enough to serve any practical 
purpose. 

And so, on my return to Boston, in 
October, and all through the winter 
and spring of 1875, instead of making 
the apparatus and experimenting, I 
was attempting to devise methods of 
increasing the strength of these elec- 
trical undulations. Then came the dis- 
covery that a magneto-electric current 
would produce by itself sonorous ef- 
fects at a receiving station. In a mo- 
ment all the difficulties in the way of 
a practical solution of the telephone 
disappeared. We had only one mem- 
brane telephone, and the receiver was 
one of the old tuned-reed receivers. It 
was held up to the ear and you 
crammed the armature against the ear 
to dampen its vibrations. I was listen- 
ing at the armature while Mr. Thos. 
A. Watson, my assistant, was in the 
basement of the building on Court 
Street, Boston, shouting at the mem- 
brane telephone. I may say that I 
heard nothing. Then we changed in- 
struments and he listened while I 
spoke, and while I was thus engaged, 
Mr. Watson came rushing upstairs in 
a state of great excitement, saying, 
“Why, Mr. Bell, I heard your voice 
very distinctly and could almost un- 
derstand what you said.” 

Well, that was gratifying, but it 
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would have been still more gratifying 
if 1, too, could have heard that. The 
workshop in which we were experi- 
menting was a very noisy place and 
Mr. Watson was accustomed to that 
noise and could hear a good deal bet- 
ter than I could. I was more accus- 
tomed to throwing out my voice than 
Mr. Watson, so that he had the advan- 
tage of me in hearing and I had the 
advantage of him in speaking. The 
results would be considered very un- 
satisfactory at the present time; yet, 
encouraged by the results, poor as 
they were, I went ahead immediately 
to prepare specifications for a patent. 
The specifications for the patent were 
ready in October, 1875, but were not 
filed until later. 

After the granting of the patent 
came a period of publication. In 
cases of new inventions, we are gen- 
erally led to believe that the public is 
ready to swallow anything, and that 
grave scientific men are the most skep- 
tical of all. In the case of the tele- 
phone I found this not to be true. 
The public generally and the business 
men of the country were very slow to 
perceive any value in the telephone. 
The scientific world, on the other 
hand, took it up at once. 

The telephone was exhibited at the 
Centennial Exhibition in Philadelphia 
in 1876. I must admit that at that time 
I was not very much alive to com- 
mercial matters—not being a business 
man myself, but conducting a school 
of vocal physiology in Boston. I was 
right in the midst of examinations. 
My pupils, those studying under me, 
were working to become teachers of 
the deaf, and I could not be bothered 
at that time by having to go to Phil- 
adelphia and attend the exhibition. I 
finally decided, however, that I could 
take a Sunday off, and run down to 
Philadelphia. I was an unknown man, 


and looked around upon the celebrities 
who were the judges there, and fol- 
lowed them while they examined this 
exhibit and that exhibit. 
last. 


Mine came 
Before they got to it, it was an- 


- took 
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nounced that the judges were too tired 
to make any further examination that 
day. That meant that the telephone 
would not be seen, for I had resolved 
to return to Boston immediately. 
And that was the way the matter 
stood, when suddenly there was one 
man among the judges who happened 
to remember me by sight. That was 
no less a person than Dom Pedro, then 
Emperor of Brazil. I had shown him 
what we had been doing in teaching 
speech to the deaf in Boston, and 
when he saw me he remembered me. 
“Mr. Bell, how are the deaf-mutes 
of Boston?” he asked. I said they were 
very well and told him that the next 
exhibit on the program was my de- 
vice. “Come along,” he said, and he 
my arm and marched off with 
me, and, of course, where an emperor 
led the other judges followed. And 
thus the telephone exhibit was saved. 
The emperor held the receiving end 
of the line and I was told that he sud- 
denly started and said, “My God, it 
speaks.” He put it down, and then 
Sir William Thomson, the great Eng- 
lish scientist, took it up and listened. 
I have reason to suspect, from some 
contemporary documents I have exam- 
ined, that this was not quite what hap- 
pened, but as I was not present at the 
receiving end of the line I cannot of 
my own knowledge state what did 
take place. I was at the transmitting 
end and suddenly I heard a noise of 
people stamping toward me and there 
was Dom Pedro rushing along at a 
very un-emperorlike gait, followed by 
Sir William Thomson and others, to 
see what I was doing at the other end. 
Developments followed rapidly and 
the first reciprocal communications oc- 
curred in Boston, in 1876. On October 
9, that year, the first conversation by 
telephone between persons separated 
by miles of space took place. This 
was between a manufacturing com- 
pany in Cambridgeport and its office 
in Boston. It was not a very long 
distance, probably 2' miles, but com- 
munication was carried on freely. 


POPULAR MECHANICS 187 
WIRELESS 


By F. MINTURN SAMMIS 


Chief Engineer in America of the Marconi System and Assistant 
to Marconi in the Early Improvements of the Original Invention 


S wireless telegraphy 
grips the imagina- 
tion of men more 
and more by its ever 
growing wonders, 
so does the marvel 
increase that its in- 
ventor developed 
and achieved his 
epoch-making idea 
when he was in age 

but a schoolboy, expected to 
do no more than study his 
lessons and enjoy himself. Guglielmo 
Marconi studied at the universities of 
Bologna and Padua, and when only 
15 years old, on his father’s estate near 
Bologna, Italy, plunged enthusiastic- 
ally into the dreamlands of electricity. 
In the course of the next few years 
he headed straight for one of its great 
mysteries, the so-called Hertzian 
waves, or electrical impulses which 
could travel through air without the 
use of a wire. In 1895, when he was 
only 20 years old, his advanced knowl- 
edge on this obscure subject inspired 
him with the theory that these waves 
could be sent out and received at will, 
and in that year he had constructed 
the first wireless apparatus, whose ef- 
ficiency astonished even his enthu- 
siasm. 

Wireless telegraphy under the mas- 
terful hand of Guglielmo Marconi 
sprang into commercial success in a 
remarkably short space of time. Prior 
to 1895, electromagnetic waves had 
been discovered, and men of many 
countries had experimented with them, 
but it remained for Marconi to see 
that these waves could be harnessed 
and made the servant of man, that 
they could be made to transmit in- 
telligence from ship to shore and from 
one continent to another. 

The waves or vibrations that make 
wireless telegraphy possible are in 
many respects similar to those of light. 
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They travel at the 
same tremendous 
speed of 186,330 miles 
a second. There are 
several ways of pro- 
ducing these waves, 
but the one in com- 
mon use is called the 
spark method. Brief- 
ly, it is this: An in- 
duction coil or high- 


tension transformer 
. liel i 
is connected to an Marcon 


electric-current supply so as to produce 
a spark across an air space. By opening 
or closing an ordinary telegraph key 
the operator causes a spark of longer 
or shorter duration to jump across the 
air space. This spark produces the vi- 
brations by virtue of its oscillatory 
character. In other words, it acts sim- 
ilarly to a straight spring drawn back 
and suddenly released. It vibrates to 
and fro until its energy is exhausted 
and the rate at which it vibrates is 
determined by its length. By varying 
the rate of vibration longer or shorter 
waves may be produced. By means 
of a device, called the oscillation trans- 
former, the vibrations are transferred 
from the primary circuit to the aerial 
or masthead wire, always conspicuous 
at any wireless-telegraph station, thus 
performing the same function relative 
to the spark-gap circuit that a radiator 
does to a steam-heating boiler. 

That which is called “tuning” has to 
do with the adjustment of the wave 
length of the aerial wire to that of the 
closed circuit. In this manner a re- 
ceiving station may be tuned to a 
transmitting station or, in other words, 
the instruments of the former so ad- 
justed that they will be more sensitive 
to the waves from the latter than to 
those from other stations. 

In the receiving system the same 
aerial wire and a smaller oscillation 
transformer are used, but in lieu of 
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the spark gap we have the detector. 
This detector may consist of a special 
form of glow lamp, called an oscilla- 
tion valve, or of a mineral or crystal 
such as silicon or carborundum, or 
other devices. However constructed, 
the various detectors serve the purpose 
of causing an intermittent current to 
flow through the operator's telephone 
receivers, thus producing audible dots 
and dashes, corresponding to the 
shorter or longer duration of the im- 
pulses sent out by the transmitting 
station. This brief account describes 
with fair accuracy the commercial, 
tuned wireless system of today. 

At the present time there may be 
found stations a thousand miles up the 
Amazon River working 500 miles over 
land through the virgin forest, and 
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huge commercial stations flashing 
thousands of words daily across the 
broad Atlantic, and yet the art is still 
in its infancy. Mr. Marconi, ever look- 
ing for new worlds to conquer, and 
confident in his ability, gained by years 
of hard work and painstaking experi- 
ment, is about to start the work of 
erecting 11 huge stations that will 
completely encircle the world. 

There is something fascinating and 
inspiring about the pioneer work of 
any great achievement, and the writer 
feels that he has been honored in hav- 
ing a part in the early development in 
the United States of so important an 
art as that of wireless telegraphy. It 
has been particularly pleasant to have 
been engaged in this work as one of 
Mr, Marconi’s engineers, 


THE AEROPLANE 
By ALBERT F. ZAHM, M.E., Ph. D. 


Chairman of the Aerodynamic Committee of the Aero Ciu) of America, 
and ‘Leading American Authority on the Scientific Side of Aviation 


HE aeropiane the 
invention of the 
nineteenth century, 
and the fruition of 
the twentieth. 

Its essential fea- 
tures are mainly of 
English origin. In 
1809 and 1810, Sir 
George Cayley, the 
father of the aerial 
glider, published ac- 

models which coasted 


of his 
down hill slopes in good balance, fore 


counts 


and aft and laterally. He determined 
the power expended by gravity in 
such flights, and estimated the weight 
of motor required for dynamic flight. 

In 1842, Samuel Henson patented 
a monoplane having all the mechanical 
features essential to successful flight, 
a motor, screw propellers, wheeled 
chassis, trussed wings of sufficient 
curvature, covered above and below, 
horizontal and vertical rudder, Voisin- 
like vertical keel for inherent lateral 
stability. Four years later, his col- 


league, Stringfellow, built steam- 
driven monoplane which ran down a 
stretched wire, and darted off into the 
air “in as fair a flight as it was possible 
to make, to a distance of about 40 
yards.” In 1868, he built a triplane 
model driven by twin screws actuated 
by a steam engine inclosed in a stream- 
line body. Vertical posts and diagonal 
stay wires, now so common, were used 
in the trussing. 

The aeroplane glider with super- 
posed plane surfaces was patented in 
England by Wenham in 1866, and 
with superposed concave surfaces, by 
Phillips in 1884. Phillips at that date 
had determined, by use of a wind tun- 
nel, the value of various favorable con- 
cave forms of wings very like some of 
the best in use today. 

The present three-torque system of 
control, comprising a vertical rudder, 
a horizontal rudder, and a pair of ail- 
erons operable by hand or automatic- 
ally, was given to the world by Boul- 
ton of England, in 1868. Systems of 
torsional wings together with vertical 
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and horizontal rudders for controlling 
flight were publicly described by Ader 
in France, and the present writer, in 
1893. Skids for landing were shown 
on Ader’s machine at about the same 
date. Floats for starting from water 
were used by Kress, of Vienna, in 
1898. Patent specifications for a com- 
plete hydro-aeroplane with two floats 
and the three-torque system of con- 
trol were drawn by Mattullath, of New 
York, in 1899; the claims being al- 
lowed subsequently. 

3efore the close of the nineteenth 
century, the gasoline engine had been 
proposed for aeroplane propulsion, and 
several were actually constructed for 
that purpose. In 1898, Balzer, of New 
York, undertook to build for Langley 
an air-cooled five-cylinder rotatory 
gasoline engine of 12 horsepower, 
weighing 100 pounds. From this as a 
start, Manley built for Langley a ra- 
dial five-cylinder fixed gasoline engine 
of 50 horsepower, weighing 200 pounds. 
This ‘was the first motor in history 
adequate to propel a passenger aero- 
plane in prolonged flight. It was de- 
signed in 1900 and completed in 1907, 
after experiments with a quarter-size 
model. 

Having traced the origin—mainly 
English—of the chief important fea- 
tures of the aeroplane, we may next 
trace the progress in utilizing them. 

The passenger gliding machine was 
first successfully used by Lilienthal, of 
Germany, then by Pilcher, of Glasgow, 
and by Chanute and Herring, of Chi- 
cago, who perfected its trussing to the 
modern form of concave biplane. 
These were all balanced by the rider 
shifting his weight as he hung be- 
neath the surface in flight. Subse- 
quently the Wright brothers used a 
biplane glider, and Professor Mont- 
gomery a monoplane glider, in which 
they made successful flights by using 
the three-torque system of control, 
previously invented by others. The ul- 
timate aim of the human glider was to 
achieve soaring flight; but this has 
not yet been satisfactorily accom- 
plished. 

As to the first human power-flights, 
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Ader is reported to have flown 150 
feet in 1890, in a wheel-mounted mon- 
oplane driven by a steam engine actu- 
ating twin-screws, and Maxim, three 
years later, rose from a track in a 
steam-driven multiplane, weighing 3.5 
tons and lifting more than a ton of ex- 
tra load. Neither machine was suitably 
proportioned for stable and steady 
flight. 

On May 6, 1896, Langley launched 
a steam monoplane model which flew 
over 3,000 feet with good inherent sta- 
bility. On August 8, 1903, he launched 
a gasoline model monoplane which 
flew with good stability and ample re- 
serve power for a voyage of many 
miles. It was the first successful gas- 
oline aeroplane in history. On Sep- 
tember 7, 1903, Langley launched the 
first gasoline passenger aeroplane of 
adequate stability and power for pro- 
longed flight. 

On December 17, 1903, the Wright 
brothers successfully launched a gas- 
oline-driven aeroplane, which carried 
a passenger 59 seconds and landed 
safely. Three short flights were made 
that day. These famous trials satis- 
fied the witnesses and many others 
that the aeroplane “had come to stay.” 
Their aeroplane was controlled by an 
embryo and dangerous three-torque 
system, in which the vertical rudder 
was compelled to turn in proportion 
to the warping of the wings. The in- 
dependent working of the wings and 
rudder system was practically intro- 
duced in subsequent years by the 
Wrights and by Montgomery, though 
previously invented and patented by 
others. 

In the winter of 1911, Mr. Curtiss 
made the first successful flights from 
water in a hydro-aeroplane, thus add- 
ing a new and most valuable realm to 
the dominion of aviation. 

We have thus briefly sketched the 
growth of this wonderful vehicle of 
the air from the time of its first inven- 
tors, scientist Cayley and engineer 
Henson, through its many radical im- 
provements to the present day. It is 


truly a century-long creation, still in 
the experimental state, and far from 


190 POPULAR MECHANICS 


commercially practicable. But though 
still an “enfant terrible,” the aeroplane 
has achieved excellent records. It has 
attained a speed of 104 miles an hour 
in a closed circuit, has flown nearly 
14,000 feet high, and has carried 13 
passengers at once, their weight ag- 
eregating 1,440 pounds. It has flown 
through storm clouds, over mountains, 


seas and continents. It has voyaged 
by compass over inhospitable routes, 
from city to city, faster than the eagle 
or the railway locomotive. When 
finally perfected sufficiently for regu- 
lar transportation, who will be called 
its inventor, and what will be its rank 
among the marvelous mechanical 
triumphs of human genius? 


THE X-RAY 


By ROBERT WILLIAMS WOOD 


Professor of Experimental Physics, Johns Hopkins; Honorary Fellow of the Royal Microscopical Society; 
Fellow of the London Physical Society; Investigator of X-Rays, at Their First Development, in 
Professor Rontgen'’s Laboratory in Berlin, and the First American to Take X-Ray Photographs 


ISCOVERY of the 
X-rays resulted from 
the accidental obser- 
vation made by Prof. 
Wilhelm Conrad 
Roéntgen, of the Uni- 
versity of Wurzburg, 
that certain crystals, 
in the vicinity of a 
vacuum tube with 
which he was exper- 
imenting, glowed 
with a_ phosphores- 
cent light, even when opaque sub- 
stances were interposed between the 
tube and the shining crystals. Fur- 
ther experimenting showed that the 
tube was giving off a radiation, which 
though quite invisible to the eye, had 
the power of affecting photographic 
plates, and passed through flesh and 
bone, metal plates, blocks of wood, 
and practically all opaque substances, 
almost as readily as light passes 
through a sheet of glass. 

This remarkable and epoch-making 
discovery was announced to the world 
in a paper of perhaps a dozen pages, 
published in the proceedings of the 
Wirzburg Academy, a journal rarely 
seen or read outside of Germany, and 
not occupying a conspicuous spot in 
the reading rooms even in that country. 
It was more than a year before it was 
republished in the “ Annalen der Phy- 
sik,” one of the three leading physical 
journals of the world. 


As it happened, 
I was engaged in 
graduate study at the 
University of Berlin 
at the time the dis- 
covery was made, 
and one morning, as 
I passed through the 
laboratory, one of 
the junior professors 
called out to me, 
“Oh, come in here 
and see the pictures; Prof. R. W. Wood 
they are most extraordinary, and were 
made with a new kind of ray which 
Rontgen has discovered.” Together 
we went into one of the smaller labor- 
atories, where, hanging on the wall 
was a row of photographs, such as 
we are now familiar with, but which at 
the time were perfectly startling. 
Pinned up beside them was a copy of 
the short paper to which I have re- 
ferred, which explained how the pic- 
tures of the bones in the hand, and the 
coins in a purse had been made. 

We all commenced experimenting at 
once, Within a week the laboratory 
buzzed with the news that the emperor 
had commanded Professor Rontgen to 
exhibit his experiments at the palace, 
and that he would set up the appa- 
ratus in the Physical Institute in Ber- 
lin before taking it up to Potsdam. A 
week or two after this event, a second 
short paper was published in the same 
obscure journal, outlining further prop- 
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erties of the new rays, and then noth- 
ing more, for there appeared to be 
nothing more! So much for the dis- 
covery of the rays. 

It is indeed a noteworthy fact that 
practically everything we know about 
these remarkable rays was contained 
in the two brief papers published by 
their discoverer. This happened 15 
years ago, and it is only within the last 
year or two that any new matter of 
importance concerning them has been 
contributed to the scientific journals. 
As to their nature we are still some- 
what in the dark, though there appears 
to be a good deal of evidence that they 
are waves in the ether similar to light 
waves, only very much shorter. They 
are generated in a glass bulb from 
which the air has been exhausted, pro- 
vided with two electrodes which are 
joined to the terminals of a powerful 
induction coil. From the cathode ter- 
minal shoot out, with a velocity nearly 
equal to that of light, electrical cor- 
puscles which, when they strike the 
platinum plate or anticathode, make 
splashes in the ether which radiate 
outward’ from the surface of the plate 
as X-rays. 

If I am asked why they constitute 
one of the seven wonders of the mod- 
ern world, I am afraid that I shall not 
be able to give a wholly satisfactory 
answer, for as a matter of fact, they 
are not nearly as wonderful as light, 
for the simple reason that they have 
fewer properties. 

‘The X-rays are wonderful to the ma- 
jority of us simply because “they pho- 
tograph our bones,” but this does not 
make them wonderful to the physicist. 
If we had no bones would the X-rays 
have received such a heavy vote? 
They are neither refracted nor reflected 
and can form images of objects only as 
a small candle casts a shadow on the 
wall, and they have few or none of the 
other remarkable properties of light. 
They do not, however, exist in nature, 
and this, to my mind, is what entitles 
them to a high place among the mod- 
ern wonders. Light, heat, electricity, 
and even the cathode rays exist in 
nature, but no trace has ever been 


found of X-rays generated by cosmic 
forces. They issue only from the man- 
made vacuum tube; they may be said 
to have been ‘created by man out of 


First X-Ray Picture Received in the United States. 
Hand Taken in Rvintgen’s Laboratory 
n eriin 


nothing, for are they not generated in 
a vacuum? 

They have, however, one property 
which makes them wonderful to the 
physicist, namely, their ability to pass 
through thick plates of metal. All 
other forms of radiant energy in the 
ether, electric waves, heat waves and 
light waves are stopped by even very 
thin films of metal. True, light is able 
to struggle through the thinnest gold 
leaf, but the X-ray will pass through 
a slab of aluminum an inch thick. This 
is, I think, their most wonderful prop- 
erty, and is much more startling than 
their ability to pass through leather, 
wood, brick and stone, for these are 
opaque to light more as a result of 
their structure and accidental peculiar- 
ities, than of their inherent atomic 
structure, while the flesh of animals is 
quite transparent to light, though to 
a much less degree than to X-rays. 
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ANTISEPTICS AND ANTITOXINS 
By E. E. HYDE, M. D. 
Of the Journal of The American Medical Association 


“‘ When man learnt how to protect himself from the wild beasts,’’ says a French writer, ‘‘ he made the 


first step in civilization. 
importance. 


Today man is learning how to defend himself from the microbes —a step of equal 
A day will come when in Berlin, in London, in Paris, man will not die of diphtheria, of typhoid, 


of scarlet fever, of cholera, or of tuberculosis, any more than he dies in these cities today from the venom of 


snakes or from the fangs of wolves.” 


HEN by patient ex- 
periment the germ 
theory was proved 
true, the key had 
been found which 
was to release the 
South from the 
thraldom of yellow- 
fever quarantine 
which yearly para- 
lyzed its commerce; 
to free our army 
from the bondage of dis- 
eases which slew more 
soldiers than did bullets, and to unlock 
the barrier that held Atlantic and Pa- 
cific apart at the Isthmus of Panama. 

Although the communicability of 
many diseases. has been recognized 
from earliest history, it was not until 
about 1860 that Pasteur in his garret 
laboratory proved the dependence of 
fermentation, putrefaction and decay 
on the presence of minute organisms. 
Up to this time, as Velpeau remarked, 
“a pin-prick was a door for death.” 
Almost all surgical wounds suppur- 
ated, and the suppuration, which no 
one could explain or prevent, was so 
often fatal that a conscientious surgeon 
advised his pupils to think ten times 
before undertaking an apparently nec- 
essary operation. 

Lister, pondering over Pasteur’s dis- 
covery, conceived the idea that if mi- 
crobes could be killed or excluded 
from the field of operation, the mortal- 
ity and suffering from surgery might 
be reduced. Thus was antisepsis in- 
troduced to surgery. Whereas the 
death rate in compound fracture was 
two out of three before the days of 
antisepsis, today it is less than one in 
fifty; and, whereas in the old days 
operation was followed as a rule by 
rotting sores, lockjaw, gangrene, and 


by death in an ap- 
palling proportion 
of cases, today with 
antisepsis the sur- 
geon may open al- 
most any cavity of 
the body, and the 
wounds will heal in 
almost every case 
without a drop of 
pus. Hospital gan- 
grene, erysipelas and 
blood poisoning, 
once the scourges of 
hospitals and army camps, are now 
almost unknown aiter operation. 

A most spectacular example of the 
transformation of the practice of med- 
icine is the solution of the yellow-fever 
problem, saving millions of dollars in 
southern commerce and eliminating 
the costly and often brutal quarantine. 
A Havana physician, Carlos Finlay, 
had stubbornly maintained that the 
germ of this disease was communi- 
cated to man only by the bite of mos- 
quitoes. To prove this, during the 
American occupation of Cuba, the Yel- 
low Fever Commission, composed of 
Drs. Walter Reed, James Carroll, 
Jesse W. Lazear, and Aristides Agra- 
monte compared the results of definite 
contact with yellow-fever patients’ 
clothes and discharges with those of 
bites by mosquitoes which had pre- 
viously bitten yellow-fever patients. 
Volunteers submitted themselves to 
the experiments. No one contracted 
the disease except from the bite of a 
mosquito. This heroic test formed the 
basis for the new method of dealing 
with the disease, and it has been al- 
most abolished. 

The germ theory has enabled us 
to establish two lines of defense 


Dr. E. E. Hyde 


against disease, one inside and the 
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other outside the body. Our first ef- 
fort is naturally by cleanliness and 
care to avoid admitting these tiny en- 
emies in such numbers that they can 
carry the body’s citadel. Suppose, 
however, that the sentries have been 
unequal to their duty or the portals 
too numerous to be guarded; must the 
day be lost? By no means; where we 
cannot absolutely prevent infection we 
can increase the body’s resistance to 
disease. 

It seems that the animal body tends 
to cure a germ disease by creating a 
substance antagonistic to the germs. 
It was most natural, therefore, to at- 
tempt not only to increase this sub- 
stance and thereby hasten recovery, 
but also to cause an artificial immunity 
in a person who might later be exposed 
to the disease. To take a concrete in- 
stance: Typhoid is caused in most 
cases by the drinking of water or milk 
contaminated with discharges from 
typhoid patients. Therefore, the first 
means rationally to be adopted 
against it is cleanliness in regard to 
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food and drink. It is difficult, how- 
ever, under some circumstances, to 
guard all avenues of possible infection. 
Soldiers on a campaign, for instance, 
are exposed to almost greater dangers 
from uncleanliness than from bullets; 
thousands in our army were sick and 
hundreds died from typhoid during 
the Spanish-American war. That was 
before the days of antityphoid vaccina- 
tion. About a year ago, under condi- 
tions similar except that the men had 
been vaccinated against typhoid, army 
maneuvers were held in Texas. Two 
men contracted typhoid; none died. 
“It is in the power of man,” said the 
great Pasteur, “to make all parasitic 
diseases disappear from the earth.” 
That prophetic utterance is in process 
of fulfillment; and greatly privileged 
are they to whom it has been granted 
to speed the coming of a better day, 
and to delve into the deep secrets of 
God’s wonderful world, to find out 
laws that He created before He made 
man himself, and to write them large 
that the world may joyfully obey. 


SPECTRUM ANALYSIS 
By DAVID TODD, A.M., Ph. D 


Fellow Royal Society of Arts, Professor of Astronomy, Amherst College 


IF the wireless is a 
wonder-worker 
through the ear, no 
less is the spectro- 
scope to the eye: by 
d waves in the same 
ether both instru- 
ments become oper- 
ant, and convey 
Wii| their message to us. 
Although not so 
widely practical as 
the wireless, nevertheless the spectro- 
scope is really more wonderful; for 
the wireless only receives the wave 
impulse and transmits the same un- 
modified. But the spectroscope has 
the marvelous power of classifying a 
confused jumble of light waves into 
orderly sequence, so as to signify what 
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the original source 
of the light is, and 
what conditions it 
encounters in pass- 
ing to the eye. 
Newton was the 
first to philosophize 
on the effect a glass 
wedge or prism has 
upon a beam of light 
sent through it: not 
only is the beam Prof David Todd 
changed in its direction, but the prism 
transforms the seemingly simple white 
sunlight into a marvelously beautiful 
rainbow band, or ribbon of colors, to 
which Newton gave the name “spec- 
trum.” White sunlight, then, is not the 
simple thing it appears, but 1s com- 
pounded of all the colors of the 
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rainbow. Basic as this discovery was, 
however, it remained for Fraunhofer, 
a century and a half later, to follow it 
up. What he discovered was this: 
running across the colors of the solar 
spectrum at irregular intervals are 
dark, parallel, colorless bands of vary- 
ing breadth, the “Fraunhofer lines” as 
they have ever since been known; and 
he was the first to chart their position 
accurately. 

Nearly half a century later, Kirch- 
hoff succeeded in showing that their 
number and intensity, but more espe- 
cially their position in the spectrum, 
were what really counted; so that if a 
substance in the form of vapor were 
concerned in producing light, its pres- 
ence could be infallibly recognized by 
its particular spectral lines. Another 
marvel is that such excessively minute 
particles of elementary substances are 
detectible; one fifty-thousandth of a 
milligram of calcium, and even one 
fourteen-millionth of a milligram of 
sodium [1 milligram—0.0154 grains], 
being recognizable in the spectrum of 
a Bunsen flame, in which they are vol- 
atilized. Bunsen and Kirchhoff .to- 
gether formulated the principle that 
it matters not whether light examined 
by means of the spectroscope emanates 
directly from a glowing gas, or, com- 
ing from some extraneous source, sim- 
ply passes through that gas; the lines 
characteristic to the substance will be 
in exactly the same position in the 
spectrum. By this great discovery 
spectrum analysis became a science. 

The spectroscope is an engine most 
delicate and at the same time most 
powerful for research in chemistry, 
biology, meteorology, physics and as- 
tronomy. Many new chemical ele- 
ments have been found, a research in 
which Ramsay has led. The vibratory 
motion of the molecule, and the basic 
relation of matter to the luminiferous 
ether have been investigated. The 
spectroscope has helped in a study of 
the circulatory functions in the living 
plant and animal. Industrial proc- 
esses, too, have been greatly benefited, 
as the introduction of important im- 
provements in manufacturing steel. 


But the greatest wonder is bringing 
the stars to us so that we know what 
they are made of. So incalculably far 
away that even in the largest tele- 
scopes they show only as the tiniest 
points, we nevertheless find out with 
absolute certainty just what elements 
are the sources of their distant light. 

Sir William Huggins was quick to 
see that mere distance of the light 
source made no difference in the char- 
acter of the spectrum; and he first 
examined a star's spectrum half a cen- 
tury ago. All the fixed stars are 
shown to be bodies of exceedingly high 
temperature, and_ self-luminous like 
our sun, Scattered everywhere 
throughout the universe, too, are the 
same elements that we know on earth. 
The absolute temperature of the sun 
and numerous stars has been ascer- 
tained. Ultimately, the stars must 
yield their relative ages to the spec- 
troscope. So, too, the physical con- 
stitution and life history of the nebule 
are revealed; and even.the wizard 
comets, though freaky in their mani- 
festation, are found to contain well- 
known elements. 

But another fundamental principle 
set forth by Doppler has been even 
more fruitful: that the spectral lines of 
a body radiating light are fixed in posi- 
tion only when that body is at rest with 
reference to the earth. If moving away 
from us, its lines are shifted slightly 
red-ward in the spectrum; if coming 
toward us, violet-ward. Elaboration 
of this simple principle has led to an 
astounding expansion of research in 
astro-physics, known as “radio-veloc- 
ity work,” and we find the cosmos 
everywhere alive with motion, whose 
direction and amount for all the 
brighter heavenly bodies the astron- 
omer has already ascertained. 

Because the two members of a very 
close double star are*periodically mov- 
ing toward or from us, we find, from 
the doubling of their spectral lines, 
how long it takes them to revolve round 
each other, although no telescope is 
powerful enough to reveal the compo- 
nents; because the spectroscope shows 
that stars in the general neighborhood 


| 
| 
| 
| 

| 


POPULAR MECHANICS 195 


of Sirius are going away from the sun, 
while those in the opposite region of 
the sky, near Lyra, are coming toward 
us, we are able to ascertain anew the 
direction of interstellar drift of the 
sun with his planetary family, and 
that the speed of this motion is about 
12 miles per second, Because in its 
yearly orbit round the sun our earth 
is at one season going directly toward 
a certain star, and six months later di- 
rectly away from it, the spectroscope 
fixes the rate of that motion, thus giv- 
ing the exact size of the orbit, and so 
the sun’s distance, or the unit of cosmic 


measure. In such ways the science 
of the stars has been revolutionized 
by the spectroscope and the whole 
universe becomes the familiar haunt 
of the astronomer, who tells us that 
outermost space is filled with sub- 
stances precisely like those of which 
our earth is composed. Ultimately, 
too, the spectroscope will no doubt 
afford the last word on that greatest 
of all problems in physical science, 
the order of the cosmos, or the origin 
and distribution of the unnumbered 
millions of stars throughout the 
celestial spaces. 


RADIUM 


By HERBERT N. McCOY, B.S., Ph. D. 


Professor of Chemistry, Uni ersity of Chicago; Researcher and A::thor on Radioactivity 


MONG scientists, it 
is very generally 
conceded that the 
discovery of radium 
gave to the world 
one of its most in- 
teresting and unique 
riddles. After all the 
“cranks,” as well as 
geniuses, had failed 
to produce a perpet- 

ual-motion machine; after 
all the alchemists and their 
scientific successors, the 
chemists, had failed to change any sin- 
gle chemical element into another, and 
the world had settled down to the be- 
lief in the impossibility of achieving 
either of these aims, the discovery of 
the phenomena of radioactivity seemed 
to show the fallacy of the conclusion 
in both cases. 

The discovery of radium was the 
logical result of the attempt of Bec- 
querel, in 1996, to find a chemical sub- 
stance which would produce X-rays. 
This famous French scientist seemed 
to have succeeded when he found that 
all compounds of the rather rare ele- 
ment uranium gave rays that, like 
X-rays, could penetrate light-proof 


Copyright, 1912, by H. H. Windsor 


screens and act upon 
photographic plates. 
A very remarkable 
fact was then dis- 
covered: thé ores of 
uranium were far 
more active than 
their uranium con- 
tent would lead one 
to expect. This dis- 
covery led Mme. 
Curie, the brilliant 
young wife of Pro- 
fessor Curie, Becquerel’s colleague, 
to search for other active substances 
than uranium in such minerals. After 
two or three years of most difficult 
work, from a ton of ore as much radium 
as could be heaped upon a dime was ob- 
tained, in the form of pure radium chlo- 
ride, a white crystalline substance over 
a million times as active as an equal 
weight of uranium. A bit of this radium 
no larger than a pin head could produce 
a photograph in a minute ortwo. The 
radium itself glowed faintly in the dark 
and caused certain minerals, as zine 
blende or diamonds, brought near it 
to glow quite brilliantly. Viewed with 
a magnifying glass, the glow of the 
zinc blende is seen to be due to numer- 
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ous distinct sparks or scintillations, 
each visible for but a moment. 

Not only light, but heat also is pro- 
duced. At first it was thought that 
this heat was produced continuously 
and with no apparent diminution or loss 
of radium as time went on. This led 
to the statement that radium was a 
source of perpetual energy. We now 
know that the rate of heat production 
is slowly diminishing and that a given 
quantity of radium can produce only a 
limited total amount of heat energy, 
which is, however, about a million 
times as great as that formed by the 
burning of an equal weight of coal. 
The chemical and physiological activ- 
ities of radium are also matters of great 
interest and importance. 

The rays or radiations of radium.are 
of three sorts, the “alpha,” the “beta” 
and the “gamma” rays. The latter are 
nearly identical with X-rays, the beta 
rays are electrons or particles of neg- 
ative electricity shot out at velocities 
of over 100,000 miles a second. The 
alpha rays are material particles, also 
shot out at nearly as great velocities as 
the beta rays. The identification of 
the alpha rays as atoms of the gaseous 
element helium was one of the great 
discoveries that went far to explain the 
mystery of radium. In addition to hel- 
ium, radium also produces continuously 
another gas, the emanation, which like 
radium itself is intensely radioactive. 
Now both helium and the emanation 
are material substances, each of which 
is an element, and the change of radium 
into these gases is, from the chemical 
standpoint, quite as marvelous as that 
of silver into gold would be. But this 
is only a part of the story: radium it- 
self is being continuously produced by 
the element uranium, and the final 
product of the emanation is very prob- 
ably the metallic element lead. 


Any adequate theory in explanation 
of the phenomena of radioactivity must 
naturally be based on an assumption 
regarding the nature of matter and the 
structure of the atoms. It has long 
been evident that we cannot consider 
the atoms to be solid, indivisible par- 
ticles. It is now thought that an atom 
is made up of electrons and helium 
particles moving in concentric circles 
with enormous velocities, and that the 
atoms of one element differ from those 
of another element only in the number 
and arrangement of their component 
parts. Such an atomic system would 
usually be stable, as in case of elements 
not radioactive. But if it were not 
wholly stable, it would in time break 
up and in so doing throw out electrons 
or helium atoms with high velocities. 

According to this theory, the energy 
of radium has existed in the atom as 
the energy of its rapidly revolving 
parts, but becomes apparent only when 
the atom _ disintegrates. Radium 
seemed to have a constant activity 
merely because it was changing -very 
slowly—about .04 per cent a year: it is, 
therefore, not a source of perpetual 
energy. The change of one radioactive 
element into another and into helium is 
accounted for in the following simple 
fashion: the larger, heavier parent 
atom disintegrates, shooting out an 
electron, or an alpha ray, which is an 
atom of helium, and leaving a smaller 
atom of a new element, which becomes 
in the course of time unstable and in 
its turn disintegrates, this process con- 
tinuing until a stable atom of lead is 
finally left. 

It is now proved beyond doubt that 
radioactive change is spontaneous and 
cannot be induced or influenced by any 
human agency; the chemist is still un- 
able to produce the transmutation of 
a single element into any ot.er. 


CULEBRA “VOLCANO” CHEMICAL ACTION IN SOIL 


Burning ground in the Culebra Cut of the 
Panama Canal, a phenomenon which gave rise 
to the report of a developing volcano, is due 
simply to the unusual chemical action in the 
soil bared to the sun and rains. 

Blue smoke issues from vents in the mass, 
fragments of wood are charred and consumed, 
and small amounts of steam are detected. 
Scientific investigation shows the phenomenon 
to be due to the oxidation of pyrite in the 
soil, sulphuric acid and sulphates of calcium, 
aluminum and magnesium being present. 
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LIGHTHOUSE TOWER AS 
“TITANIC” MEMORIAL 


The new Sailors’ Home Building, at 
the corner of South Street and Coenties 
Slip, New York, will have a lighthouse 
tower designed as a memorial to the 
“Titanic.” This tower, according to 
the Nautical Gazette, will be identical 
with the accepted form of lighthouse, 
with stairs in the rear, a lantern gal- 
lery, and a fixed green light which will 
shine out over the har- 
bor and be visible to all 
the lower anchorage 
down through The Nar- 
rows to Sandy Hook. 
The government has 
given permission for 
the use of the green 
light, and, as this color 
is not used by any 
lighthouse on the coast, 
the memorial-tower lan- 
tern will be a partic- 
ularly distinctive one. 


CONCRETE-BLOCK 
OUTFIT FOR BOYS 


Nothing delights the 
average boy more than 
the building of some- 
thing real, whether it 
be a playhouse, a boat, 
a cart, or any other ob- 
ject which a_ wide- 
awake boy can fashion 
with varying degrees of 
success. No material, 
however, is more 
suited to arouse the interest of the boy 
and convert his desire to “do things” 
into practical, tangible results than 
concrete, and, provided with an outfit 
similar to the one dealt with in this ar- 
ticle, he will be able to plan and build 
numberless small structures, such as 
miniature houses, dog kennels, etc., 
and also construct such articles as re- 
tainers for garbage cans, match safes, 
flower boxes and many other useful 
things. 

The outfit for making concrete blocks 
consists of a frame, 2 by 2 by 2 in. or 


Lighthouse Tower of the New 
Sailors’ Home in New York 


2 by 2 by 4 in., with plates sufficient to 
make four different block faces for the 
full-sized blocks, and eight faces for 
the smaller blocks; an adjustable mold 
for making copings, cornices, door and 
window sills, and any other special 
blocks up to 2 by 21% by 101% in., to- 
gether with cores for making the 
blocks hollow. Triangle strips are pro- 
vided for making bevel edges, and 
there is a full equipment of tools for 
keeping the molds in good condition, 
as well as complete in- 
structions for making 
concrete, tamping and 
coring the blocks, set- 
ting up the molds, and 
making special blocks 
and columns. 


SEA CRABS AS 
TRAVELERS 


The propensity of 
edible sea crabs to 
travel has been under- 
going interesting tests 
in England. Between 
July and September, 
1910, according to a re- 
port of the Eastern Sea 
Fisheries Committee of 
London, Eng., nearly 
2,000 crabs were cap- 
tured, and, after being 
labeled, were again set 
free along the Nor- 
folk and Lincolnshire 
coasts. These crabs 
had cast their shells a 
short time before cap- 
ture and new ones were in the process 
of hardening when they were labeled. 
The crabs were returned to the sea at 
varying distances from the shore; re- 
wards were offered for their return 
when captured, and up to the present 
time about 21 per cent have been turned 
in to the commission by fishermen, and 
full data tabulated. One of the crabs 
had traveled a distance of 98 miles, 
several had journeyed from 40 to 50 
miles, 52 were captured within one 
mile of their first home, and 300 had 
traveled only three or four miles. 
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Open-Air School for Weak Children Conducted in a London Bandstand 


OPEN-AIR SCHOOL IN 
BANDSTAND 


One of the bandstands in Regents 
Park, London, is now being used as 
an open-air school for weak children, 
through the efforts of Dr. Sutherland, 
of the Marylebone Dispensary. The 
children attend this school in all kinds 
of weather, being provided with 
shawls and foot covering in wet 
weather. The bandstand is an ideal 
place for such a school, and the ses- 
sions, holding during the day and on 
week days only, do not interfere with 
the use of the stand for band concerts. 


(That safety first is becoming an im- 
portant factor in railroad operation is 
shown by the recent statistical report 
of one of the largest railway systems in 
the country, which carried, during the 
five years previous to December 31, 
1911, 151,802,143 passengers, of which 
only three were killed. 


ECONOMY OF GASOLINE 
POWER FOR TUGS 


sy converting the tug “Fox” from 
steam to gasoline-motor power, the 
owners of this Pacific Coast boat have 
succeeded in saving the wages of an 
engineer and have obtained a number 
of other advantages. It was necessary 
to take off the old house and then build 
a new bed for the engine, but the new 
arrangement gave much more room for 
quarters. The reduction in weight of 
power plant brought the tug about 8 
in, higher out of the water, which was 
a decided advantage, as the absorption 
of water in her woodwork had carried 
her down 10 in, below the waterline 
originally planned, and more freeboard 
was needed for her class of work. The 
new engines increased her speed almost 
two miles an hour, and are being con- 
trolled by the pilot in the pilot house, 
with occasional attention from the one 
deck hand. 
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Mammoth Reinforced Concrete Arch in New Pittsburgh Bridge of 


GREAT ARCH OF CONCRETE 
IN PITTSBURGH 


The largest concrete arch in magni- 
tude in the world, and the second larg- 
est as respects length of span, is prac- 
tically completed at Pittsburgh, Pa. It 
forms part of the Larimer Avenue 
bridge over a deep ravine in the east- 
ern residential section of the city, and 
measures 312 ft. clear span. In Aus- 
tralia, 12,000 miles away, there is a 


huge arch of concrete with a clear span 
of 317 ft.; but as it is 36 ft. wide as 
compared with the 50 ft. width of the 
Larimer Avenue bridge, the American 
work is by far the largest. The height 
of the Pittsburgh structure is 113 ft. 

Overall, the bridge is 670 ft. with a 
roadway in the center, 30 ft. in width, 
flanked by sidewalks 10 ft. wide. The 
immense arch ribs of the main span 
have a rise of 67 ft. With the excep- 
tion of these ribs, which are reinforced 
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Greater Magnitude Than Any Similar Structure 


with structural shapes, the entire 
work is of reinforced construction, me- 
dium open-hearth steel rods _ being 
used. The roadway is supported on a 
main arch by means of columns spaced 
17 ft. apart and connected at the top 
by reinforced concrete girders. The 
main piers are of cellular or boxlike 
construction, 

At the western end of the bridge are 
four approach arches and at the east- 
ern end, three; with 30-ft. spans for 


in the World 


all. Immediately beyond these are the 
abutments which are of most solid and 
substantial build, in U-form, filled with 
earth. 

The roadway is paved with sheet 
asphalt and has a grade of 175 per 
cent. There is an ornamental bridge 
rail of iron, supported by panel posts 
of concrete, spaced 16 ft., center to 
center. Ornamental iron electroliers 
carry are lights. 

In the entire bridge there are 8,500 
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cu. yd. of concrete and 436 tons of 
steel. The estimated cost of the work 
is $140,000, 

Concrete bridges are taking the 
place of iron and steel bridges all over 
the country as they are more durable, 
being less subject to atmospheric in- 
fluences. No less than three concrete 
bridges are now being built in Pitts- 
burgh by the municipality. The Lari- 
mer Avenue work is under the super- 
vision of the Department of Public 
Works of Pittsburgh, 


IMPROVED AIR CONDITIONS 
FOR FACTORY 


The heating and ventilating equip- 
ment of a new factory building in 
Springfield, Mass., includes two air- 
cooling machines of the type shown in 
the accompanying illustration. Dur- 
ing very hot weather a simple change 
of air would not be of advantage, the 
outside air being of such high tempera- 
ture that it would offer no relief to 
draw it into the building. When such 
conditions prevail it is intended to close 
all windows, bring the fresh air in 
through two stair, wells and cool this 
air before it enters the workrooms. 

The cooling machines are of the 
water-spray type. The air is taken in 


This Machine Supplies Fresh, Cool Air to a Factory 
during the Hottest Weather 


through an opening in the pent house, 
enters the cooling machine, is drawn 
through the water spray, passes a num- 
ber of baffle plates, where it loses its 
free moisture, continues through the 
fan into the stair well and passes from 
there through the louvers into the 
workrooms. After it has circulated 
through a workroom it leaves through 
the upper louvers in the center parti- 
tions and is drawn into the main stair 
well and exhausted. 

The water for the machine is taken 
from the well at a rate of about 60 gal. 
per minute for each machine and at a 
temperature of about 54 deg. F. The 
manufacturers guarantee that air enter- 
ing at 95 deg. F. and containing 9.3 
grains of moisture to the cubic foot 
will be cooled to 78 deg. 

It is calculated that under these con- 
ditions it will be possible to keep the 
temperature inside the building about 
9 deg. lower than the outside, chang- 
ing the air four times an hour. 

As this is practically the first at- 
tempt that has been made to cool large 
workrooms with a view to improving 
conditions for workmen during hot 
weather, it is expected that some com- 
plications may arise that will make the 
problem more difficult than it appears, 
but it is also believed these difficulties 
will be overcome. 


REMOVING PLANT PESTS OF 
LOUISIANA WATERWAYS 


Water hyacinth, the pest of the bay- 
ous and canals of southern Louisiana, 
has become such an obstruction to 
traffic in those waterways that an or- 
ganized effort is now being made to 
eradicate it. At the head of the move- 
ment is Lieut.-Col. Lansing H. Beach 
who will have the active co6peration of 
officials from various counties, and of 
local business men, Patrols will be es- 
tablished on each stream. The United 
States engineering office will do the 
heavy work of removing the hyacinths, 
either by spraying or total removal 
from the water, and will also remove 
underbrush and trees along the banks 
where the plant lodges and _ finds 
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growth. Fixed and swinging booms 
also will be established, most of them 
under government supervision. 

After a stream has been cleared the 
committee will appoint patrols to de- 
tach any large masses of hyacinths 
which may be found, so that they may 
float seaward. The booms also will be 
inspected by the patrols. It is believed 
a man in a skiff can patrol from 5 to 
10 miles a day, and a launch patrolman 
from 10 to 20 miles. 


THE WORLD’S GREATEST 
OIL WELL 


Potrero del Llano, Mexico, claims 
the biggest oil well in the world. It is 
situated near the Gulf of Mexico, about 
110 miles southeast of the port of 
Tampico, and was struck at a depth of 
about 1,800 ft. When the column of 
oil burst forth it resisted all efforts to 
bring it under control, running wild for 
three months before the mechanical in- 
genuity of experts succeeded in curb- 
ing it. This was accomplished by 
means of a giant steel valve, made es- 
pecially for the purpose. The valve, 
which will withstand a pressure of 
2,400 Ib. to the square inch, was in- 


Steel Valve on the Mexican Oil Well Which With- 
stands Pressure of 2,400 Lb. to the Square Inch 


A Mexican Oil Well Which Has a Capacity of 110,000 
Barrels per Day 


stalled under extreme difficulties, and 
even with such a valve upon the mouth 
of the well it was not deemed wise to 
close the flow entirely at any time. It 
is throttled to a daily output of about 
25,000 bbl. 

Several months after the well was 
harnessed it was opened up to its full 
capacity to discover whether the flow 
had decreased. It was permitted to 
gush forth for 20 minutes, during 
which time the output was carefully 
measured and found to be at the rate 
of 110,000 bbl. per day. More than 
10,000,000 bbl. of oil was lost during 
the period the well ran wild. 


(Final legal recognition of the aero- 
plane seems to have come in France, 
where a law has been enaeted provid- 
ing that a report must be made within 
24 hours to the Health Department of 
births occurring in flying machines. 
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SHIELDS AS PROTECTION 
FOR POLICEMEN 


The riots in Liverpool, Eng., iast 
year, in which the police received many 
severe injuries from bombardments of 


POPULAR MECHANICS 


SULPHUR GASES DESTROYED 
BY NEW PROCESS 


Elimination of sulphur gases from 
smelter fumes has been accomplished 
at an experimental plant in California. 
Its operation is based on 
a process originated by 
Prof. S. W. Young, of 
Leland Stanford univer- 
sity. The smelter fumes, 
at properly elevated tem- 
perature, are caused to 
mix thoroughly with the 
vapor from an oil spray. 
This process reduces the 
sulphur oxides to elemen- 
tary sulphur, which, how- 
ever, has to be condensed 
to the plastic or solid 
form by a reduction in 


temperature. 
The temporary plant 
comprised a_ brick flue 


with a condensing cham- 
ber and a second flue lead- 
ing to a smokestack. The 
larger flue, which receives 


Shield in Position to 
Protect the Face 


broken bottles, iron fragments and 
brickbats thrown by the disorderly ele- 
ment, have resulted in the adoption by 
the police of that city of a shield for 
use in such emergencies. It is the in- 
vention of a Liverpool citizen, who 
acted as a special constable during the 
riots. 


Warding off Missiles 
Hurled trom Roofs 


PROTECTING CONCRETE 
AGAINST FROST 


A concrete reservoir, 45 ft. in diam- 
eter and 21 ft. high, partly above and 
partly below ground, erected in Vir- 
ginia, Minn., by the Electric Power & 
Water Co., was successfully protected 
against freezing by covering the ex- 
posed part with a layer of clay, then a 
layer of cinders and above that a sec- 
ond layer of clay. When this cover- 
ing was removed last spring, the tank 
showed no sign of injury by frost, de- 
spite the severe winter. 


Method of Carrying 
the Shield 


the smelter gases directly 
from the roasters, has 
transverse panels of brick 
checkerwork, the openings of which are 
filled with broken pieces of a mixture 
of plaster of paris and sawdust. The 
sawdust burns out, leaving the plaster 
porous, and this furnishes a contact 
material to expedite the reaction be- 
tween vaporized oil and sulphur ox- 
ides. The condensing chamber has 
a single-partition baffle wall and dis- 
charges to the second and smaller flue 
leading into the stack. 

sefore the gases are sent through, 
the whole apparatus is heated to a low 
red heat. Oil is sprayed into the hot 
gases near the roaster intake, and water 
is sprayed through the roof of the con- 
densing chamber. It is reported that 
by the time the gases have reached the 
condensing chamber there are no ap- 
preciable quantities of the sulphur ox- 
ide. Contact with the cooling spray 
causes the sulphur to condense, most 
of it being deposited in plastic form on 
the floors of the condensing chamber, 
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but considerable quantities are carried 
out of the smokestack in the form of 
fine “flower of sulphur.” The pro- 
cess is patented. 


PRIMITIVE SCREWS STILL 
USED IN INDIA 


Screws are still made in India in the 
primitive way, according to Eastern 
Engineering, there being not the slight- 
est change from the original method. 
Two soft wires are wound together 
around a mandrel, then the wires are 
carefully separated, and one of them is 
soldered into a tube or nut, while the 
other is soldered to a short rod. These 
screws are left-hand, as the wire is 
wound over and over by the right 
hand. All the silversmiths make their 
screws in this way. 


MECHANICAL PEN FOR 
STIPPLING 


A well-known English artist and de- 
signer is here shown at work with an 
ingenious machine of his own inven- 
tion to make the series of dots and 
marks in drawing and engraving called 
stippling. It is a mechanical pen capa- 
ble of producing beautiful examples of 
stipple and other designs, and is run by 
clockwork. All he has to do is to guide 
the pen and use his artistic ability as a 
designer. 


Working with a Clockwork-Driven Stippling Pen 
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LAWN TENNIS PLAYED 
AT NIGHT 


Lawn tennis is a fascinating and 
healthful game, even when played in 
the heat of the day, but when it can be 
played out of doors in the cool of the 


evening and _ long 
after dark, it is a 
delightful pastime. 


Howard C. McDon- 
ald of Buffalo, N. Y. 
has devised a means 
of illuminating a ten- 


Lawn-Tennis Court, Showing How Light is Supplied 


nis court so that play can be started 
rather than stopped at the arrival of 
dusk, 

The idea of playing tennis with the 
use of artificial light 1s not a new one. 
The former method, described in this 
magazine some time ago, called for 
a number of incandescent lights along 
the four sides of the court, but no ef- 
fective and economical means of light- 
ing had been devised heretofore. 

Instead of employing a great many 
lights and great electric power, the 
owner can get satisfactory results with 
four large incandescent lights. The 
lights are placed at the top of four 
poles, located 7 ft. back from the side 
lines of the courts on the sides, and di- 
rectly opposite the serving line, or 18 
ft. on either side of the net. 

The poles are 12 ft. high and the 
lights are set deep in 1-ft. metal re- 
flectors. The reflectors are covered 
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with wire netting so that they will not 
be broken by the ball while in play and 
are tilted at an angle of 45 deg. to- 
ward the center of the court. The 
player thus sees only the diffused light 
from the reflectors instead of getting 
the sharp light from the bulb. 


The lighting of the court is con- 
trolled by a switch from the house. 
The poles on which the lights are lo- 
cated are of 114-in. pipe. The wiring 
is carried along the sides and not across 
the court, from pole to pole, so that it 
in no way interferes with the play. 


LATEST WAR DIRIGIBLE 


OF THE FRENCH ARMY 


“Clement Bayard V,” Latest 


The aerial de- 
partment of the 
French army, 


which been 
steadily develop- 
ing the dirigible 


balloon as well as 
the aeroplane, and 
has easily ranked 
France with Ger- 
many as a world 
power giving most 
consideration to 
the gas-lifted air- 
ship, has just 
-added the “Clem- 
ent Bayard 
to its aerial fleet. 
The new dirigible 


French Army Dirigible 


is 282 ft. long, has 
a volume of 318,- 
000 cu. ft., and is 
driven by two 125- 
hp. motors. She 


Carrying Portion of the Car, Showing One of the 
Propellers and the Motor Arrangement 


has two propel- 
lers, each of which 
has a span of 
about 20 ft., and 
her speed is about 
35 miles an hour. 


CThe_ Peruvian 
government has 
announced the 


finding of a valu- 
able emerald mine 
in that country. 
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INTERNATIONAL RADIUM 
STANDARD 


A commission of scientists from all 


countries has been working out in 
Paris an international standard of 


radium, by means of which it will be 
possible in the future to exactly deter- 
mine the quantity of radium contained 
in any preparation, and consequently 
also the comparative value of the vari- 
ous radioactive substances 

The proposal of MadGame Curie, who 
has taken part in the deliberations, was 
to adopt as the international standard 
one which she had previously pre- 
sented to the Austrian radium insti- 
tute and a duplicate of which she had 


presented to Sir William Ramsay. 
This proposal was accepted. 
The international standard will be 


kept at Paris. It consists of less than 
eight ten-thousandths of an ounce of 
pure chloride of radium, to the value 
of $2,640. This sum was contributed 
by one of the members of the commis- 
sion. Secondary standards will be 
made and placed at the disposal of 
governments or scientific institutions, 
desirous of procuring them. 


THE WORLD’S SMALLEST 
BUSINESS “BUILDING” 


What is believed to be the smallest 
business “building” in the world is lo- 
cated at 2 Light Street, Baltimore, Md. 
This building, for it is a building inas- 
much as a building permit was re- 
quired from the city authorities before 
it could be erected, stands on a triangu- 
lar-shaped lot, has a frontage of 2 ft. 
7 in., a depth of 1 ft. 5 in., and is 6 ft. 
tall: 

The ground upon which it stands is a 
remnant left when Light Street was 
widened following the great fire of 
1904. At that time the city bought all 
of the lots fronting on this street, as it 
was then, took what land was neces- 
sary for the reconstructed street, and 
sold the remnants at public auction. 
The remnant upon which the smallest 
“building” stands was purchased by 
Joseph P. Jarboe, who, fortunately, in 
common with adjacent owners, enjoys 


A 2y— by 1y4-Ft. Structure, Considered as a Building 
Because a Building Permit was Required for Its 
Erection 

the privilege of using 

area way in the rear. 

“property” would be 

him. 


a portion of the 
Otherwise his 
of little use to 


AUTOMOBILE SALESMEN HAVE 
FARM-HAND AIDS 


The greatest trouble of the auto- 
mobile salesman whose activities take 
him among the farmers, is the latter's 
unwillingness to listen to him during 
the busy season, but one selling or- 
ganization, at least, has overcome this 
difficulty in a very ingenious way. 
Each salesman takes along with him 
an able-bodied farm hand. When the 
farmer mutters “Too busy!” and makes 
a move as if to start off behind his 


plow, the salesman checkmates him. 


with, “That’s all right. Here’s a man 
who'll engineer the plow while I show 
you the machine. We'll go for a nice 
little ride.” 
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SPEED TRIALS OF THE 
U.S. S. “ARKANSAS” 

The accompanying illustration shows the 
“Arkansas,” the greatest American battle- 
ship yet in commission, during one of her 
speed trials off Rockland, Me. Despite her 
accident in striking a reef, she continued her 
speed tests, and in five of her fastest runs 
averaged 2114 knots (24.75 miles an hour). 
At no time during these runs did she draw 
on her reserve power. 


NEW CIVILIAN COURT DRESS 
OF BRITISH COURT 


New rules on the old and the new style of 
court dress permitted the ordinary civilian at 
British court functions have just been pub- 
lished in a book by a court official. Both 
uniforms are of black velvet, but the older 
dress is more elaborately ornamented with 
steel buttons, and there are lace frills and 
ruffles at the neck and wrists. 

Mistakes frequently arise when attempts 
are made to introduce some of the orna- 
ments of the old style into the simpler form 
of the new. Persons in uniform sometimes 
come to court wearing trousers prescribed 
for a levee, says a writer in the London Mail. 
They are not always refused entree, but are 
occasionally permitted to pass the official 
censor upon promise to keep in the back- 
ground. Many civilians also make the error 
of wearing their swords on the right-hand 
side. 

The court dress of a private gentleman 
costs from $150 to $250, according to the 
elaboration of the steel work in the buttons 
and sword hilt. The black velvet coat costs 
about $50, the steel buttons from $10 to $50, 
and the black velvet breeches from $30 to 
$35. The white satin waistcoat required 
varies in price from $10 to $15 or more, 
while the cocked hat is a trifle more expen- 
sive. Knee and shoe buckles range from $5 
to $20, and the sword from $17.50 upward. 

Members of the royal household require 


The U.S. S. “Arkansas,” the 
When a 


about $1,500 worth of uniforms. They 
must have full dress for courts, state 
balls, concerts and other great cere- 
monies, levee dress for less formal oc- 
casions, and special evening dress of 
blue cloth with black velvet collar. 
For certain officers of the household a 
Windsor uniform is essential. This is 


an evening dress worn only at Wind- 
sor castle. 


GCabole is a beautiful tree which 
grows in Africa and in the West Indies, 
and is said to furnish the most costly 
wood in the world, being quoted at 
about $3,500 per cubic yard. 
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Newest and Most Powerful Battleship of the United States Navy, on Her Recent Trial Trip 
Speed of 24.75 Miles was Attained without Drawing on Reserve Power 


HARVESTING CAVIARE 


IN RUSSIA 
The delicacy caviare consists of 
sturgeon eggs or roe, salted down. 


The caviare industry is most extensive 
in Russia, and the chief center for the 
sturgeon fishery in that country is 


Astrakhan, at the mouth of the Volga 
River. The sturgeon often attains a 
length of 24 ft. and a weight of 1,200 
Ib., and sometimes a third of this 
weight consists of roe, a single fish 
in many instances containing as many 
as 3,000,000 eggs. 

The roe is taken from the fish by 
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slitting them up the belly on the docks 
or in the fish houses. Then it is sepa- 
rated from its adherent tissue, passed 


Courtesy Lllustrated London News 


The Source of Caviare is the Sturgeon's Belly ; Remov- 
ing the Eggs or Roe from Sturgeon on a Fishing 
Wharf in Russia 

through sieves, salted down in tubs, 

and packed for storage or export. 

Some years ago the sturgeon fishery 
was carried on to a considerable ex- 
tent in Lake Huron and one or two 
other of the Great Lakes of America, 
but the catch of sturgeon has been 
steadily diminishing. 


SKYSCRAPERS AS VENTILAT- 
ING SHAFTS 


The inrush of air that takes place 
when the street door to a skyscraper is 
opened on a cold day is an annoyance 
often commented on. But few persons 
stop to consider the cause of this phe- 
nomenon, or to note that it does not 
occur in warm weather or when the 
door to a small building is opened. 


This rush of air is most severe in the 
highest buildings, which also have the 
largest elevator equipment. There are 
always a sufficient number of openings 
near the top of such a building to cause 
the elevator shafts to act as huge ven- 
tilating flues. The difference in tem- 
perature between the air inside the 
building and that on the outside causes 
a constant pressure on the doors, the 
effect of which is noticed only when the 
doors are opened. To overcome this, 
two sets of doors are being installed at 
the entrances to most new high build- 
ings. This is an effective remedy ex- 
cept when the inner and outer doors of 
an entrance are opened at the same 
time. 


EFFECT OF SOLAR ECLIPSE 
ON WIRELESS 


Interesting tests were made between 
the wireless stations at the Royal Dock 
Yard, Copenhagen, and at Blaavands- 
huk, Jutland, during the recent solar 
eclipse, to ascertain the effect of the 
eclipse on wireless transmission. It 
was shown that the transmission be- 
came more distinct arid reliable as the 
eclipse progressed, and that it was most 
distinct shortly after the culmination of 
the eclipse. This is claimed to confirm 
the belief that it is the effect of the 
solar light upon the atmosphere which 
causes wireless communications to be 
less clear during the day than at night. 


TABLE CONSTRUCTED BY 
BLIND WOODWORKER 


In the accompanying illustration is 
shown a combination cabinet and art 
artist by 


table constructed for an 
W. Kohler, 
a blind wood- 
worker. Every 
part of the table 
is handmade, 
finished in dark 
golden oak, and 
is only one of the 
many articles of 
furniture he is able to construct, 
though handicapped by loss of sight. 
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The Only Lodge Hall Located in a Modern Hotel in America 


MASONIC HALL IN CHICAGO 
HOTEL 


The beautiful Masonic Hall in the 
Auditorium Hotel, Chicago, is said to 
be the only lodge hall located within 
a modern hotel in the United States. 
It occupies the Egyptian room, for- 
merly a banquet hall, 85 ft. long by 40 
ft. wide, with a 22-ft. ceiling. The 
main feature of the illumination of the 
hall is the 21 indirect-lighting fixtures 
suspended from the 21 stucco panels of 
the ceiling. Eighteen art-glass win- 
dows presented a problem in illumina- 
tion which was solved by placing in- 
direct-lighting units behind each, at 
the proper angle to make the art-glass 
patterns become distinctly visible 
when the other lights are dimmed. 


CA recent test of the gates installed in 
a Gatun lock of the Panama Canal 
shows that the operating machinery 
could open and close the enormous 
structure, each half of which weighs 
448 tons, in less than two minutes. 


ELECTRIC FANS USED 
IN STABLE 


The stables in the fine modern barn 
of the Western News Company in 
Chicago have been made a paradise for 
horses during the warm summer 
months by the installation of electric 
fans. Oscillating fans are mounted on 
the wall at the ends of the passage- 
ways leading between the rows of 


An Electric Fan Keeps the Stable Cool during 
Hot Summer Nights 
stalls, and the movement of air which 
results keeps the stables comparatively 
cool, 
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DRIVING AN ALLIGATOR 


Using a child’s toy wagon and allow- 
ing himself to be drawn about by an 
alligator, is one of the queer methods 
adopted bya 


German __sports- 
man to wina 
wager. He 


claimed in a con- 

versation with a 
| friend that there 
were no less than 
10,000 methods 
of locomotion, 
and in the dis- 
pute that  fol- 
lowed he 
wagered that he 
could prove it. 


One of 10,000 Modes of Transportation 


The bet was taken up by the friend 
and a trip around the world was under- 
taken to try out all the various kinds 
of transportation, and incidentally to 
devise some new ones. This is one of 
the German’s original stunts. It was 
carried out at the alligator farm at Los 
Angeles, Cal. As a photograph of each 
method of transportation is taken, 
’ there will be no question over the re- 
sult of the attempt. 


OZONIZED AIR HASTENS 
DRYING OF PAINT 


A method of hastening the drying 
of freshly applied paint, especially on 
automobile bodies, by means of ozone, 
has recently been put to a test. The in- 
ventor explains that when a filler, paint 
or varnish dries, a chemical reaction 
takes place, the oil in the paint becom- 
ing oxidized and increasing in weight, 
which increase indicates the degree of 
dryness the paint has attained. 

The ozone, which is an active oxidiz- 
ing agent, was carried by forced draft 
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into the drying room where it came 
into contact with “green” paint on a 
newly painted body selected for the 
test. Another body, having an equal 
amount of paint spread over the same 
area, was placed in a natural atmos- 
phere. At the end of an hour the body 
kept in the ozonized air had gained 
1.67 per cent in weight, while the 
other had increased only 1.13 per cent. 
At the end of the second hour the re- 
spective increases in weight were 3.34 
per cent and 1.51 per cent; and after 
15 hours the ozone-treated sample had 
gained 19.74 per cent, as against a total 
increase of 9.76 per cent for the other. 
The ozone treatment thus showed an 
advantage of more than 100 per cent 
over plain-air drying. Allowing only 
50 per cent in practice, the value of the 
new process is obvious. 


SPEEDOMETER EQUIPPED 
WITH MAGNIFIER 


Several makes of European racing 
cars are now being fitted with what 
might be termed “magnifying” speed- 
ometers ; that is, a magnifying glass of 
such focus and so placed in relation to 
the speedometer, that the latter may be 
easily and distinctly read from the 
driver’s seat. It is claimed that the de- 


vice brings the speedometer figures into 


A Special Magnifying Speedometer Designed 
for Use on Racing Automobiles 


full view without in the slightest degree 


diverting the driver’s attention from 
the road, 
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MEASURING A WINTER’S 
ACCUMULATED SNOW 


By L. WILLIAM THAVIS 


Measuring the or for irrigating 
vast annual _ purposes or for 
snowfall in the both, a knowl- 
Rocky Moun- of the aver- 
tains to aid the age amount of 
farmers of the water which 
semiarid West ex- 
in growing their pected to pass a 
crops more in- certain point | 
telligently and would of | 
profitably, is a greatest value to 
new work in him. And after 


which the the dam is built, | 
United States such knowledge _ 
Weather Bureau is of no less im- 
Outfit of Weather-Bureau An Example of the Diffi- 
Agent for Measuring 1s now engaged. portance, culties Encountered by 
Winter's Snowfall These surveys To the greater the Field Force 


are made in the great canyons and part, the moisture precipitated as rain 
gulches just before the early spring or snow is evaporated from the sur- 
planting season. Measurements of face of the oceans. Aiter evaporation 
depth and density of the snow layer the water vapor is borne along by the 
and its approximate area are com-_ general eastward drift of the atmos- 
puted by the Weather Bureau experts phere and precipitated according to 
and a determination the well-known laws 
reached as to the sea- — of rain or snow for- 
son’s water supply mation. Snow is de- 
for irrigation and posited on the lower 
water power. levels in the winter 

The irrigating time, but at the 
farmer may ask: higher elevations the 
“How much _ water first snow occurs in 
will I have this sea- the early fall and con- 
son?” -He is inter- tinues all winter and 
ested in the quantity spring. At the very 
of water which the highest levels precip- 
mountains will yield, itation is in the form 
no matter what kind of snow even during 
of crop he may plant. the summer months. 
His intterest, of The snow does not 
course, is entirely lie in an even layer 
practical. If he knew over the mountain 
just how much water side, but is blown, not 
he would have for only during a snow- 
the coming season, storm but by wind- 
he could tell approxi- storms at other times 
mately the value of as well, into gulches 
his crop. The engi- and ravines, forming 
neer is equally inter- immense drifts. And 
ested in this question. it is to the forming of 
If he were to build a these drifts that we 


‘ Snow-Filled Valleys in the Rocky Mountains 
dam either for power Which Feed the Summer Streams owe our summer 
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water supply. This snow becomes 
packed and solidified in many places to 
the density of ice. This density is due 
to the great depth of the drifts, the up- 
per layers bearing down upon those 
underneath and packing them. As 
spring and summer approach these 
vast fields of packed snow begin to 
melt and yield water for irrigation, 

For computing the water equivalent 
of an area of snow in a watershed 
above an irrigation dam or canal, the 
expert uses an outfit, comprising a 
density tube and scale, an aneroid 
barometer, a compass, and a metal 
semicircle with plumb and pointer, to 
secure slope angles. Besides clothing 
suitable for work of this character 
snowshoes are an indispensable part of 
the outfit. 

The density tube is an instrument 
made of galvanized sheet iron, 3 in. in 


diameter and 4 ft. long. It has a pro- 
jecting iron “nose,” resembling a saw 
edge, to facilitate perforating ice crusts 
or solidly packed snow. Outside the 
tube is a scale for measuring depths. 
The method of operation consists sim- 
ply in plunging the tube into the snow 
layer and weighing the instrument 
with its core of snow. The scale on 
the balance is so arranged that the 
depth of water, equivalent to the snow 
layer, is read off at once. With the 
aid of other apparatus the total 
acreage of the watershed is measured. 

After the number of acres of snow 
layer, its depth and density are 
computed, a determination is readily 
reached as to the approximate quan- 
tity of water that may be expected to 
be supplied from the mountains in a 
given territory during the spring and 
summer seasons. 


VALUABLE GAMBLING TOOLS IN POLICE BLAZE 


The statutes of New York state re- 
quire that all gambling apparatus con- 


fiscated by the police be burned. The 
Syracuse police, in following out the 


Burning Roulette Wheels, Faro Outfits and Other Gambling Paraphernalia Seized by the 
Syracuse Police 
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Flagpole, 87 Ft. Long, Transported from Newark to Mendham, N. J., on a Motor Truck 


letter of the law, recently destroyed ap- 
paratus to the value of about $8,000. 
The accompanying illustration shows 
clearly the bonfire made by the author- 
ities. In the foreground is a large rou- 
lette wheel, which alone is worth a con- 
siderable sum. Three large vans were 
necessary to carry all the appliances to 
the dump. 


TRANSPORTING BIG POLE 
ON MOTOR TRUCK 
A remarkable feat in motor-truck 
transportation was successfully carried 
out recently in the transportation of an 
87-ft. main section of a flagpole from 


Newark to Mendham, N. J., over a 
road having a number of steep grades. 


The section: weighed 5 tons, 


AEROPLANE MOTOR IN 
ENDURANCE TEST 


In a recent test at the British military 
aeronautical field, located at Farnbor- 
ough, Eng., a new 9-cylinder, 110-hp. 
motor ran 24 consecutive hours with- 
out a stop, developing an average of 
113 hp. The fuel consumption 
amounted to 0.1 gal. per hour for each 
horsepower. The performance of this 
motor, according to the French jour- 
nal L’Aéro, is without a precedent. 


THE GOVERNMENT'S GREAT WIRELESS STATION 


Two of the three great wireless tow- 
ers being constructed by the govern- 
ment near Fort Myer, 
Va., are shown under 
construction in this illus- 
tration. These towers 
will be the central sta- 
tion, and through them, 
with the aid of the re- 
mainder of the sys- 
tem, the government 
expects to be able to 
communicate with 
its battleships and 


stations nearly all over the world. The 
tallest of the three towers will rise 
to a height of 650 ft., and the two 
smaller ones will each be 450 ft. high. 


@The boring of a second Simplon Tun- 
nel, for which the heading was pre- 
pared from the first, may be abandoned 
in favor of a scheme for broadening 
the gallery of the 
present tunnel, with- 
out interfering in 
any way with the 
normal traffic. 


The Great Towers of the Government's Central Wireless Station in Course of Construction 
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Private-Car Cottage Has All the Comforts of Home 


OLD RAILWAY COACH 


Though the private railway coach is 
regarded as a luxury of the very 
rich, there is at least one private rail- 
way coach, which, while a luxury, is 
not the property of a_ millionaire. 
This particular coach is doing duty as 
a summer cottage for a railroad man 
and is said to be a most comfortable 
home. It long ago ceased to travel on 
the rails and while still retaining its 


USED AS A COTTAGE 


distinctive form, is also, literally, a 
vine-clad cottage. The man who lives 
in this house secured an old Pullman 
coach when he first conceived the 
idea. He had the old car placed on an 
unused siding, remodeled the interior 
into a bedroom, dining room and 
kitchen, erected porches at each end, 
planted a few flowers and vines and 
painted the sides of the car. 


DIVORCED BY A FOOT 


Divorce is an old institution in China 
and the use of finger and even foot 
prints, as identification marks, is as 


ok De 
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Portion of Chinese Divorce Document Signed with 
Imprints of Both the Hand and the Foot 


AND HAND SIGNATURE 


ancient, perhaps, as Chinese history. 
No court procedure is necessary for ob- 
taining a divorce, only the consent of 
the families concerned. In the accom- 
panying illustration is shown part of 
a divorce agreement signed by the im- 
print of a hand and a foot. The docu- 
ment reads in the following quaint 
manner: 

“The writer of this divorce agree- 
ment, Hing Hing Wang, had once, at 
Sinntchoang, taken for wife the sister 
of Liou Lao Wei. Now when my fam- 
ily is as poor as if it had just been 
washed, there is not enough food and 
clothing. I can no longer support my 
wife. Therefore, in the presence of my 
wife, Mrs. Liou, I distinctly state that 
I consent to a divorce, that she can at 
her will enter another family or seek 
her own means of living. Let her 
marry any other man, [ shall have no 
objection. Lest anyone should fear 


that I keep not my word, I have volun- 
tarily written this document and in 
witness thereof put upon it the imprint 
of my foot and of my hand.” 
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BUILDING TELEPHONE LINES 
WITH DYNAMITE 


Dynamite promises to become an 
important aid to builders of tele- 
phone and telegraph lines in the future, 
when the ground is so frozen that the 
digging of holes for the poles is a diff- 
cult and tedious operation. Experi- 
ments that have recently been com- 
pleted show that if pole holes are dug 
with dynamite, the cost is reduced 
from $1.75 to 35 cents per hole and 
that with ordinary labor, a mile of line 
can be constructed in this manner in a 
day. The method of digging the 
hole is very simple. <A small 
dish-shaped ‘basin, 6 in. deep 
and about 18 in. wide, is 
first excavated. With 
an auger a hole, 2 
in. in diameter, 
is sunk to the 
desired 
depth 
and 


a 4-lb. 
stick of 
dynamite is 
placed at the 
bottom of the au- 
ger hole. When this 
is fired, the earth will be 
loosened the full depth of the 
hole to the diameter of from 18 
in. to 2 ft., and is easily re- 
moved with a shovel. . 


Striking 


STUDY CLOUDS BY MEANS 
OF MOTION PICTURES 


Studying clouds that are 50 to 150 
miles above the earth will be done in 
the near future by means of motion 
pictures, according to Wiilis L. Moore, 
t of the United States Weather 


chief 
Bureau. Mr. Moore recently attended 


an international gathering of weather 
experts in London, and, in an address, 
declared that he beiieved it to be pos- 
sible, and intimated he would attempt, 


from an Aeroplane 


to make moving pictures of the clouds 
at higher altitudes than have been 
attained in the past. By means of these 
pictures it wiil be possible for the 
weather experts to make minute exam- 
inations and add materially to their 
present knowledge. Motion pictures 
have been made of clouds at lower 
altitudes with excellent results. 


FORTIFICATION PLAN SHOWN 
BY AERIAL PHOTOGRAPH 


This striking view of one of the few 
examples of early fortification con- 
struction still remaining  practi- 
cally intact, was taken from an 
aeroplane. The fort, built 
about 1550, for the de- 
fense of the city of An- 
tibes, is situated on 
the Mediterra- 
nean coast of 
France,not 
larfrom 
Nice. 


The 
aerial 
photograph 
brings out with 
surprising clear- 
ness the geometrical 

regularity of the struc- 
ture and its star-shaped plan, 
and shows the old moat, now 

dry, and the outworks on 
the shore of the sea. 


View 


CAlgot Lange, who is exploring the 
Amazon River for the University of 
Pennsylvania, is authority for the 
statement that savage races can no 
longer be tempted to part with val- 
uables in exchange for brilliant-col- 
ored cloth and beads, and that guns, 
knives, hammers, axes and other useful 
articles must be carried in the explor- 
er’s pack, if he expects to secure sam 
ples of native handicraft in the un- 
explored regions of the world. 
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THIRTEENTH HOUSE HAS 
INVERTED NUMBER 
The ownership of a house numbered 
13 so worried a London woman that 
she wrote the city fathers asking per- 


Overcome the Bad Luck Clinging to Number 13 


mission to number it “12A,” and, on 
being sternly refused, solved the dif- 
ficulty in the manner shown in the 
illustration. She had the number plate 
put on upside down and renamed her 
house “A 1,” placing the name plate 
immediately under the inverted 13. 
She was impelled to make such a 
change, she declares, by a series of 
minor accidents and annoyances which 
occurred in the house to members of 
her family, and which she attributes to 
the fateful number. Since the new 
number was affixed, the household has 
had peace and quiet, and the housewife 
feels sure her ingenuity is responsible 
for the banishment of the hoodoo. 


SCIENCE TO HELP RAISE 
INFANT OYSTERS 


A new sort of commercial “cham- 
bermaid” is likely to be called into ex- 
istence, whose duties will be to “make 
up beds” for infant oysters, that they 
may have every opportunity of grow- 
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ing into mature oysterhood and event- 
ually find their way, in vigorous health, 
to the stew pan of some discriminating 
epicure. Dr, Joseph Stafford, of McGill 
University, has been studying the life 
and customs of the oyster, and has dis- 
covered a way to determine just when 
the extremely young oyster growths, 
or spat, are about to settle down to the 
floor of the ocean or river and start 
housekeeping. 

There has never been a tenement- 
house commission or back-yard clean- 
ing brigade for those particular sec- 
tions of the sea or river bottoms where 
oyster cities are located, and conse- 
quently the young were frequently 
forced to lie on beds of slime, which 
had the same effect on the growth and 
development of the infants as the foul 
air and insanitary surroundings of 
some cities have upon the growth of 
children. Oystermen have never be- 
fore been able to tell just when the 
settling period of oysters occurs, and 
consequently many promising families 
were cut off in the bloom of early 
youth. By means of Doctor Stafford’s 
discovery, beds can be prepared at the 
proper time that will be free of slime 
and contain just the things to make 
oysters grow fat. 


PINLESS SAFETY BUCKLE 
FOR TROUSERS 


Worried for fear that the sharp pins 
of the strap buckle found at the back 
of certain makes of trousers might in- 
flict injury on the fingers in the pro- 
cess of tightening or loosening, a 
French inventor has designed the ar- 


The Pinless-Buckle Idea as Adapted to the Back 
of the Trousers 


rangement shown in the drawing, the 
buckle of which has no sharp ,pins. 
The arrangement consists of two 
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metal fittings having slotted ends, attached to the slot of one of the metal 
sewn to the trousers as shown, In _ fittings. The sliding buckle has two 
these slots is inserted a band, one end small straps, one on either side, the 
of which is provided with a sliding pulling of one or the other of which 
buckle, while the other end is firmly shortens or lengthens the band. 


GERMANS LAUNCH THE LARGEST SHIP 


The recent launching on the Elbe of than the “Olympic ” and has a 
the “Imperator,” of the Hamburg- tonnage of about 5,000 more. 
American Line, gives Germany the The hull is constructed with a 
distinction of having the largest ship double bottom, extending practi- 


in the world. She 1s 900 ft. in 
length, 96 ft. in width, has a 
tonnage of 50,000 and a dis- decks within the molded 
placement of 72,000 tons, \ structure. Thirty-six 
and will be driven at , water-tight compart- 
a speed of 22% knots ' ments are provided, 
(25.90 miles an hour) the doors necessary 
by engines develop- for communica- 
ing 70,000 hp. She tion in the trans- 
has nine decks above verse bulkheads 
the waterline, and being as limited 
will accommodate in number as 
4,250 passengers and possible. The 
a crew of 1,000, a to- Frahm anti-roll- 
tal of 5,250 persons. ing tank system 

The ‘“ Imperator” has been adopted 
is about 20 it. longer to prevent rolling 
when the vessel is 
broadside to the sea. 


cally the entire length of the 
ship, and there are seven steel 
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DRIED-APPLE MODEL OF | 
PANAMA CANAL 
The prize of $200 for the best fea- 


ture exhibit of the last annual apple 
exhibition of Watsonville, Santa Cruz 
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WOODEN TABLECLOTHS IN 
GERMANY 


The German wood-pulp industry has 
found a new outlet for its material, in 
the form of household linen. The 
labor is long, but profit- 
able. Owing to the short- 
ness of the fiber, the wood 
pulp has to be first made 
into paper, and then rolled 
and twisted into thread. 
From this thread there are 
manufactured hat bands, 
carpets, tablecloths, and 
many other such articles of 
every-day use. Seventy- 
five cents worth of wood is 
thus made to equal $10 in 
paper yarn, and $38 as arti- 


Panama Canal Model, 30 Ft. Long by 8 Ft. Wide, Worked Out in 
Dried Apples by Students of the Watsonville, Cal., High School 


County, Cal., was awarded to a model 
of the Panama Canal worked out in 
dried apples by the students of the 
Watsonville high school. The model 
was 30 ft. long by 8 ft. wide, worked 
out from a detailed chart. Battle- 
ships guard the Atlantic and Pacific 
entrances of the canal, merchant ships 
are shown in different parts of the 
canal, the cities of Panama and Colon 
are represented by small colored 
houses, and lighthouses containing 
tiny incandescent bulbs are located at 
each entrance. 


AN ERASER THAT REMOVES 
IRON RUST 


A simple, but effective eraser for re- 
moving rust spots from an iron or 
steel surface is being marketed in 
France. To all outward appearance it 
is like the ordinary ink or lead-pencil 
eraser, although made in much larger 
sizes, and consists of a vulcanized 
composition of rubber and emery pow- 
der. 

The eraser is particularly useful in 
removing rust from parts of automo- 
bile and aeroplane motors, and the 
like. 


ficial silk. The system of 
making artificial silk from 
wood fiber, introduced in 
France many years ago, is now quite a 
commercial success in several Euro- 
pean countries. 


CAST-IRON SPIRAL SPRINGS 


A cast spring, made of vanadium 
iron, is shown in a bending test in the 
accompanying illustration, demon- 
strating the utility of cast-iron springs 
made of this metal. The vanadium 
iron is not only tough, exceedingly 


A Cast-Iron Spiral Spring Made from Vanadium Iron 


malleable, close-grained and machin- 
able, but has a remarkable elasticity as 
well. The spring shown can be ex- 
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Tempering a Sword for Royalty in Japan 


panded, compressed and bent through 
an angle of nearly 180 deg. without 


breaking. It is about 5% in. long, and 
has been expanded to a length of 714 
in., and compressed to 314 in. 


CIn the first fly-swatting contest of 
record this season, held in San Anto- 
nio, Texas, 3,157,995 flies were killed 
by the children of the city. 


CEREMONIAL SWORD 
TEMPERING 


An interesting scene in the work- 
shop of Massayoshi Morioka, one of 
the most famous makers of swords in 
Japan, is shown in the accompanying 
illustration. It shows the ceremonial 
tempering of a sword by order of the 
imperial household, 


AN APPEAL TO INVENTORS 
By I. G. HOOPER 


The law of progress is ever calling 
on the inventor for new or improved 
creations. Just as he has mounted “up 
on wings like the eagle,” the call comes 
for a practical instrument for testing 
the quality of air, automatic in action, 
constantly indicating the exact or ap- 
proximate percentage of oxygen. 

Such an instrument would be of in- 
estimable value. A _ revised pure-air 
law would inevitably follow, compell- 


ing its use in every school, church, hall, 
factory, hotel, lodging and tenement 
house, etc., reconstructing all present 
methods of ventilation, thus abolishing 
countless ills, and raising the health 
standard beyond precedent. 

The demand for such an innovation 
is urgent, and must sooner or later at- 
tract the attention of some inventor 
to whom there is no such word as im- 
possible. 
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LONDON ADOPTS “SOLOMON” 
MASCOT 


The famous “Billikin—God of 
Luck” mascot, which has reigned su- 
preme in the 
P| world of mas- 
cots for the past 
few years, ha s 
been almost for- 
gotten in Lon- 
don in the en- 
thusiasm for a 
new mascot 
known as “Sol- 
emn Solomon.” 
This is a quaint 
little figure rep- 
resented as quot- 
ing Premier As- 
quith’s famous 
words “\V ait 
and see.” Sol- 
emn Solomon is 
claimed to be a 
marvelous luck 
bringer, and to endow its possessor 
with the great wisdom that was Solo- 
mon’s, 


ROOF GARDEN AND GARAGE 
IN MILLIONAIRE’S HOME 


A three-story house that furnishes 
living quarters for a millionaire and 
his family, a roof garden, and a garage 
large enough for five motor cars, is one 
of the novelties in the building world. 
The house is being constructed at Mil- 
waukee, Wis., for one of the prominent 
citizens. The roof garden will be fitted 
up in lavish style and the garage, 
which will occupy the greater part of 
the ground floor, is to be equipped 
with every appliance for keeping auto- 
mobiles in condition for constant use. 
The living quarters of the family will 
be on the second and third floors. 


(Brilliant red trousers for European 
soldiers are doomed to total eclipse, 
Austria having recently followed the 
example of France in clothing its 
troops in more somber garb. 


POPULAR MECHANICS 


CATCHING FISH WITH A 
LUMINOUS BAIT 


The fishermen of Cezimbra, Portu- 
gal, are said to have developed a novel 
method of attracting fish, in which a 
yellow fluid pressed out ot the abdo- 
men of a fish found in the neighbor- 
hood, but rare in other waters, plays 
an important part. This fluid emits a 
bluish phosphorescent light in the 
dark, and the fishermen rub it upon 
the bait, which is thus made to glow 
brightly when in the water, attracting 
the fish. 


INGENIOUS COUNTING 
SCALE 


In the manufacturing plant of an 
American automobile-accessories con- 
cern has 
been. in- 
stalled a 
specially 
construct ed 
scale for use 
in counting 
small parts. 
The upper 
scoop is the 
unit and the 
other scoops 


balance, re- 
spectively, at 
25, 50 
100 times the 
weight con- 
tained in the 
former, By 


counting out 
10, 25 or 50 
of the pieces 
to be counted 
and placing them in the upper scoop 
and then filling up one of the other 
scoops until the scale balances, the 
number of pieces in the latter may be 
determined by multiplying the num- 
ber in the upper scoop by the number 
marked on the larger scoop. That is, 
if there are, say, 50 pieces in the unit 
scoop, the number in the largest scoop, 
when the scale balances, would be 100 
times 50, or 5,000 pieces. 
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| "THE first steamboat, steam locomotive and glider each aroused the derision f] 
of the public in their first attempts. Such was the fate of the contestants 
who entered for the first public competition of motorless flying machines. 
The prize was $2,000, but out of 198 entries only 25 actually 
competed. The machines were quite similar in construc- 
Flying tion, being merely bicycles or tricycles fitted with planes and 
propellers. The motive power was furnished by the rider by 
Bicycles means of the pedals. “Aviette”’ is the name bestowed on 
this latest device in the art of flying. || 
To win the prize one had to rise from the ground, if || 
only a few inches, and travel a marked course of 33 feet. A second prize 
was offered to anyone who flew over two strings placed only four inches apart. 
All the trials met with failure, the performance being likened to the antics of 
a lot of cowboys trying to ride bucking bronchos. Some of the inventors 
were absolutely exhausted after their fruitless efforts to get their machines 
off the ground, but at no time was any one in peril, unless it was the spec- 
tators. L’Aéro, however, treats the matter seriously, and says: “ The 
contest, although a failure, has not proved the impossibility of motorless 
flight. By displaying before the public machines which lack even common 
sense, an impression has been created that the problem is more difficult than 
it really is... Paulhan, who won the $50,000 prize for the flight from London 
to Manchester, comments: “‘ None of the competitors understands the prob- 
lem, and the motorless flying machine does not yet exist.’’ Tissandier is 
quoted as saying: ‘They all lack scientific knowledge and their propellers 
are nearly all feeble. While I think it is possible to fulfil the requirements 
of the Peugeot prize, I don’t think any aviette will be able to fly for many 
miles.” As experiments involve neither personal risk nor great expense, 
some of our young inventors might find considerable amusement, if not profit, 
in attempting to work out the problem. 
6 Nenad the limit in the building of big ships has not yet been reached or | 
even decided on, is the opinion of the recent International Congress of 
Navigation. As to what the final extreme length of ships may be no one seemed 
willing to definitely commit himself. The subject came up | 
Panama during the discussion of a report in which it was recom- 
Canal mended that a limitation in size might be secured by refusing 
government aid to the building or operation of sea-going 
vessels whose maximum dimensions exceeded, length, 900 
Small feet; breadth, 105 feet; draft, 32.2 feet. At the same time the 
prediction was made that the time was not far distant 
when the Panama Canal will be too small to permit the safe passage of the 
great ships of the future. Naturally the loss of the largest ship afloat was U 
discussed in its bearing on future construction, but the opinion was that jj 
that event would serve as no deterrent; that a smaller ship with the same | 
injury would not have remained afloat nearly as long. HI 
On land the tendency is unquestionably toward centralization and large ] 
| units, with a result of better service and greater economy. The isolated i 
electric plant, cannot, ordinarily, compete with the large stations in big ¢ 
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cities. Railroads are building larger locomotives to haul longer trains. Steel 
buildings that were erected only 10 years ago and which should last a 
century are being pulled down to be replaced by taller structures. Whether 
this same tendency will work out equally well when applied to the operation 
of monster freight carriers at sea is yet a disputed question. 


iy will be news to many of our readers that the “ Titanic’ was practically 
owned in this country. Such was the statement of Mr. Ismay, the man- 
aging director, when giving his testimony before the British Commission of 
Inquiry. The White Star Line he named as one of several 
companies whose aggregate tonnage is nearly one million, 


Titanic and which are known in England as the American Trust. 
American The president of the commission inquired why American- 
Owned owned ships should be operated by British companies and 


managers, and was told these boats cannot fly the American 
flag because not built in the United States.. The president 
asked, “In substance, the ‘Titanic’ was an American-owned ship?”’ and Mr. 
Ismay answered, ‘That is true.” 

In view of this fact and that hundreds of the passengers were Americans, 
our Senate Committee investigation can hardly be termed “‘ill advised.”’ 


i nearly all the great museums of the world will be found models of the 
first railroad locomotive and first steamboat, and in several a series of 
models of each, showing their progress and evolution down to the powerful 
machines of today. Inasmuch as the art of flying is doubtless 
yet in its infancy, the opportunity is afforded some museum 


Museum to collect and preserve the earlier types of aeroplanes against 
of that future day when the best types of the past few years 
Aviation will, perhaps, appear as crude as the “Rocket.” In their 


beginning the importance of first inventions rarely is con- 
sidered at full value—usually as of no value whatever. 
Here is an opportunity for someone to make an endowment which will secure 
and preserve as many as possible of the original, or, where that cannot be 
done, models, of the early flying machines, and follow with additions marking 
the progress of the art. In fifty years such a collection would be beyond price. 


wir a weather bureau more extensive in all its scope and details than any 
other in the world, it was fitting that our own chief of service, Prof. Willis 
L. Moore, should be the leading figure in the recent international congress held 
in London. The plan is to form an International Weather 
Inter- Bureau, working chiefly through ships at sea. With wireless 
outiens’ already in general use this becomes possible, and is so 
obviously for the equal advantage of every country concerned 

Weather that it becomes one of the very few things where all benefit 
Bureau without disadvantage to any. The suggested plan includes 
daily or less frequent reports to either the American or 


European clearing house, whichever the sending ship is nearest, and the 
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making up of the forecast, which will be sent out and passed from one ship to 
another. In this way rough water can be avoided by changing course of 
larger craft, and small steamers and sailing vessels would often escape injury 
or even destruction. The cooperation of the several countries interested in 
the undertaking would furnish one more tie of friendly relationship. 


UMAN nature is evidently pretty much the same everywhere, at least 
in certain respects. It seems to be a generally fixed condition in rich 
and poor, civilized and savage, to want to get something for nothing. Learned 
men write glowing testimonials and receive a set of books in 
. return; bankers lend the institution's money at good rates 
Something | and excellent security, and pocket a block of stock at the 
for same time; even an eagle secures its prey as the frightened 
Nothing fish hawk drops the fish it has so patiently worked to capture. 
Something for nothing. The latest evidence af this is seen 
in catchy advertisements now appearing in papers in England 
of a wonderful machine, purchasable for a few shillings, which makes two 
pounds of butter out of one pound of butter and one pint of milk. This is the 
same scheme which was worked on this side, and with some success until 
it was exposed in this magazine. Something for nothing! Two pounds of 
butter by adding one pound of liquid, chiefly water. As a matter of fact, 
practically the same result is obtained by using water instead of milk. The 
deception is based on the well-known ability of butter to absorb its own weight 
of liquid. The result is bulk, not butter, and the regrettable feature of the 
fake is that it finds its victims chiefly in those who can least afford to lose 
their shillings. The something for nothing makes easy victims and fat 
pocketbooks for swindlers. 


IFEBOATS are ‘‘not necessary,”’ ‘‘not wise,’’ and ‘‘absurd,”’ or at least a 
sufficient number of them to provide for every passenger—entirely over- 
looking the crew—is so considered in the judgment of Harold Sanderson, a 
director of the White Star Line. And this astounding state- 
ment was not made before the “ Titanic’? went down, but 
Lifeboats less than 60 days after that disaster. If there have been 
pee »» | any doubts as to the necessity of stringent governmental 
Absur control, they must now fade away before such a policy as this. 
And the remark was not an accidental word, carelessly 
dropped in casual conversation as the private opinion of an 
individual. It was part of the sworn statement of a man testifying before the 
British investigating board as a director of the White Star Line. But this is 
not the worst. The same witness went on to relate how, to appease public 
clamor, the “Olympic” on her first westbound trip after the great disaster 
did carry sufficient boatage to provide room for every soul on board, women, 
children, men and crew. ‘We started,” testified Director Sanderson, “to 
have a number on board equal to the number of souls the vessel carried, 
but we saw that was absurd, so we reduced them.” 

As long as there are boats sufficient to save managing directors while 

the less fortunate passengers are getting drowned, what matters ? 
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With such a policy as that, now, while tears are yet flowing for the dead, 
can there be any surprise that the ‘Titanic’ was so miserably equipped. 
Being questioned a second time whether in the interest of public safety there 
should be (life) boat accommodation for every passenger and every member 
of the crew, Mr. Sanderson replied, ‘‘In the same interest my answer is that it 
is not necessary and is not wise.”’ 

This announcement cannot but cause a decided shock to American 
travelers, however complacent our British cousins may be. If there be any 
“absurdity’’ in so serious a matter, is it not rather that British freight steam- 
ers must carry lifeboats for double the number of men on board; while a 
passenger ship intrusted with a hundred times as many lives is allowed to 
leave port equipped to save but a fourth or a third! 

It was offered in excuse that ‘there are certain risks in connection with 
going to sea, which it is impossible to eliminate, just as there are risks in 
traveling on land"’; and Lord Mersey, president of the commission, seconded 
Mr. Sanderson with ‘Quite right, every person who goes to sea, or for that 
matter walks on land, must accept some risks.”’ 

The man in the street has some choice, he can take the other side or 
use another street or wait until a joy rider has passed; but once on the high 
seas he is without alternative. He cannot control the disposition of his own 
dead body or even that of his wife: The captain, whose word is law, can sew 
him in a sack and dump him overboard. Of course there is risk in going to 
sea, which is precisely tne reason why steamship companies which have so 
little regard for the safety of their passengers should be compelled to reduce 
that risk to a minimum, That government has and can exercise such regula- 
tion is unquestioned. If for instance an American ship attempted to land its 
passengers stricken with some terrible plague at a British port, would there 
be any hesitation in using cannon to prevent such landing, if necessary? 

‘‘ Lifeboats absurd!” That the ‘Titanic’’ could sink was also ‘‘absurd” 
—once. It is the fancied absurdities of life that have made most of its 
greatest tragedies. As the hundreds of brave victims slowly sank into the icy 
waters of the North Atlantic we can imagine their last words— 

‘‘Lifeboats? How absurd!” 


H. H. WINDSOR 
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UNCLE SAM URGES A STERN WAR ON SPARROWS 


By L. T. WILLIAMS 


English sparrows are abundant in 
every town and city in the United 
States and in many suburban districts. 
They are noisy, filthy, and destructive. 
They drive native birds from villages 
and homesteads. Though they are oc- 
casionally valuable as destroyers of 
noxious insects, all things considered, 
they do far more harm than good. 

Uncle Sam, through his Department 
of Agriculture, has planned ways and 
means for the extermination of this 
pest. His recommendations of prac- 
ticable methods of dealing with the 
sparrow include 


peaches. It also destroys buds and 
flowers of cultivated trees, shrubs and 
vines. In the garden it eats seeds as 
they ripen, and nips off tender young 
vegetables, especially peas and lettuce, 
as they appear above ground. It dam- 
ages wheat and other grains, whether 
newly sown, ripening or in shocks. As 
a flock of 50 sparrows requires daily 
the equivalent of a quart of wheat, 
the annual loss caused by these birds 
throughout the country is extremely 
great. It reduces the numbers of some 
of our most useful and attractive 


the destruction of 
nests, trapping 
and poisoning, 
urging trapping as 
unquestionably 
the best. English 
sparrows are good 
to eat, he says, 
and their use as 
food is recom- 
mended, because 
of their nutritive 
value, as a means 
of reducing their 
numbers. They 


native birds, as 
bluebirds, house 
wrens, purple 


martins, tree 
swallows, cliff 
swallows, and 
barn swallows, by 


usurping nesting 
places and _  de- 
stroying their 
eggs and young. 
It attacks other 
familiar species, 
as the robin, 
wren, red-eyed 


«vireo, catbird and 


have been eaten in 
the Old World for 
centuries. In 
many of the first-class hotels and cafés 
of this country the sparrow is served 
to patrons as a “reed bird.” Uncle 
Sam says the difference in taste is not 
discernible. 

The English sparrow was introduced 
into America a little more than 60 
years ago, and is now distributed in 
vast numbers over all the United States 
and Canada, This rapid dissemination 
is a result of the bird’s hardiness, ex- 
traordinary fecundity, diversity of 
food, aggressive disposition and almost 
complete immunity from natural en- 
emies. 

On the farm and in the city the spar- 
row is a notorious pest. It destroys 
fruit, as cherries, grapes, pears, and 


Sparrow Trap, Showing Small Entrance Which Keeps 
Out Other Birds 


mocking bird, 
causing them to 
desert parks and 
shady streets. Unlike our native birds 
whose place it usurps, it has no song, 
but is noisy and vituperative. It defiles 
buildings and ornamental trees, shrubs, 
and vines with its excrement and dis- 
figures them with its bulky nests, 
The evidence against the English 
sparrow is, on the whole, overwhelm- 
ing, and the present unfriendly attitude 
of the public toward it is reflected in 
our state laws. Nowhere is it included 


among protected birds. 

One of the greatest objections to the 
English sparrow is its aggressive an- 
tagonism toward the small native birds, 
especially those familiar species which, 
like itself, build their nests in cavities. 
Nest boxes provided for bluebirds, mar- 
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tins, or wrens—birds both useful and 
pleasing—too often fall into the posses- 
sion of this graceless alien, either by 
the right of discovery or by piratical 
assault. Fortu- 
nately, it is pos- 
sible to aid the 
native birds by 
selecting suit- 
able nest boxes. 
Thus, a box hav- 
ing an entrance 
1 in, in diameter 
will admit house 
wrens, but not 
sparrows. Boxes 
for larger birds 
may con- 
structed so that 


| any unwelcome 
\\ tenants can be 

readily evicted. 


When a sparrow 
has had its nest 
and eggs re- 
moved from a box, it not only as a rule 
seeks another place for its next nest, 
but is likely to avoid that type of nest 
box in future. 

Sparrows become a nuisance in cities 
by roosting in ornamental vines and in 
crevices about buildings, If scared out 
late at night, several nights in succes- 
sion, they will desert the roost. A 
stream of water from a garden hose is 
a potent means of eviction. Where 
water is not available, small Roman 
candles may be successfully employed. 

Though sparrows may be driven 
from a given neighborhood, the nui- 
sance is merely transferred elsewhere. 
Here is where Uncle Sam prescribes 
more drastic measures. He says the 
most effective method of preventing the 
increase of sparrows is to destroy their 
nests at intervals of 10 or 12 days 
throughout the breeding season. Oc- 
casionally they build large covered 
nests in trees, but as a rule they build 
open nests in bird houses, electric-light 
hoods, cornices, waterspouts, and sim- 
ilar places. 

The sparrow’s habit of nesting in 
cavities can be turned to account 
against it. By providing one-room bird 


Sparrow House with Trap in 
Floor and Bag Catch 


houses or even packing boxes or tin 
cans, and putting them in trees or on 
a pole or buildings at a height of at 
least 10 ft., the birds may be easily 
captured after dark with a long-hand'=d 
net. Another method suggested by the 
government experts for the destruction 
of this pest is shooting them with No. 
10 shot, when they are feeding in large 
flocks. 

In localities where the use of firearms 
and poison is restricted, the most ef- 
fective means of extermination in a 
given territory is the nest-house trap, 
the funnel-shaped wire-netting trap, 
and the sieve. Of these devices the 
nest-house trap is particularly success- 
ful. It comprises an ordinary bird 
house, with a light tipping chamber or 
floor, a down spout, and a bushel bag 
to hold the captives. This contrivance 
is known as the Tesch nest-box trap 
and is widely used in large cities. 

Where extraordinary trapping is un- 
dertaken by city authorities, the funnel 
Wire-netting trap is used in places 
where sparrows are accustomed to as- 
semble in large numbers. Live spar- 
rows are placed within the device to 
facilitate a catch, the trap being baited 
on the floor of the first inner chamber, 
with seeds and small grain. 


SPEEDOMETER SHOWS 
ELEVATOR TRAVEL 


A speedometer for elevators is being 
placed on the market by a Chicago 
concern. It can be quickly and easily 
attached to the head shaft or in the 
end of the driving shaft of the elevator 
mechanism, where it records all ele- 
vator mileage. With such an attach- 
ment all guesswork as to how many 
thousand miles a set of cables travel 
is done away with, thus making it pos- 
sible to base cable guarantees upon 
car mileage. 


CA tract of land about a mile and a 
quarter wide has been secured for the 
erection of a mammoth wireless sta- 
tion at Port Monmouth, N. J., to be 


used in connection with the trans- 
Atlantic service. 
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BUT $4,900 


Front Elevation of the Italian Villa 


Roor REAR PorRcH 
cos. seat REAR HALL Sonn) [eu 
+ PANTRY 
qt 
Roor Owner's PORCH LivING 
Room HALL Room + 
2 
HALL DINING Room 
Bep Room 
ENTRANCE 
PORCH 
Leon Carson, Architect, New York en C) 
Second-Floor Plan First-Floor Plan 
There was once a time when only the wealthy could hope to own an Italian villa. That day has 


passed, however, and now this alluring style of architecture is being used for homes of men of small 


means. 
number of very pretty plans. 


The Italian idea worked into a home for a small family has resulted in the presentation of a 
The house shown in the accompanying plans was especially designed to 


meet the needs of such a family. The estimated cost is $4,900 based on the price of materials in New 
York City. Seven rooms, large hallways, and ample closet space are provided. The architect intended 
this house to be built of wood, the exterior painted white with green trimmings. All the interior woodwork 


should be hardwood, properly stained. 
the porch are exceptionally large and light. 


It will be noted that the living room, the owner's room, and 


GASOLINE PRODUCTION FROM 
NATURAL GAS 


The extent of production of gasoline 
from natural gas, particularly the 
natural gas from oil wells, is steadily 
growing. One of the interesting de- 
velopments is the extraction of oils 
of low boiling point from wells by at- 
taching a vacuum pump to the well 


casing and causing the oil to distill 
out with the gas. This is condensed 
again at the atmospheric pressure, the 
gasoline thus obtained being heavier 
and more valuable for general use than 
the lighter products. 


@Lawn tennis has become an excep- 
tionally popular sport among high- 
school and college students in Japan. 
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A MOTOR TRUCK WITH FOUR 
DRIVEWHEELS 

This motor truck, constructed in 

France, is designed to carry heavy 

loads on roads having steep grades but 


TRACING THE AMERICAN 
INDIAN TO ASIA 


In preparation for the extensive 
anthropological and ethnological ex- 
hibits of the Panama-California Ex- 
position, Dr. Ales Hrdlicka, of the Na- 
tional Museum, is on an expedition to 
the Upper Yenisei region of Siberia, 
where he will study the remnants of 
the stock of people from which, in 
all probability, the American race 
branched off. 


no sharp curves. All four wheels are 
both driving and_ steering wheels, 
driven by a 6-cylinder motor giving 35 
hp. at 1,000 revolutions per minute, and 
45 hp. at 1,400 revolutions. 

The wheels are so connected to the 
steering gear that the front and. rear 
wheels on each side are each turned to 
the same degree in steering, and thus 
the rear wheels follow in exactly the 
same line or track as the front wheels. 
By means of a single differential of 
special construction, which is one of 
the chief features of the car, it is pos- 
sible to provide the necessary differ- 
ence required in the speed of the left 
and right-hand wheels to obtain cor- 
rect running in a curve. 


CAccording to the food-inspection 
decisions of the Department of Agri- 
culture, canned foods will be deemed 
adulterated if they are found to con- 
tain water, brine, syrup, sauce or simi- 
lar substances in excess of the amount 
necessary for their proper preparation 
and sterilization. Some food products, 
such, for example, as tomatoes, may 
be canned without any other sub- 
stances whatsoever. 


A French Motor Truck, Driven by a Gasoline Engine, All Four 
Wheels of Which are Used for Both Driving and Steering 


Among the natives of 
the Yenisei are found 
physical types identical 
in every essential re- 
spect with the Ameri- 
can Indian. This type 
extends from the Yeni- 


— sei as far as Tibet, and 


it is the plan of Dr. 
Hrdlicka to make a rapid 
survey of the numerous 
and little-known peoples to be found 
there. He will come into as close a 
contact as possible with many of the 
native tribes, securing photographs 
and casts of the individuals as well as 
of material objects. 


AN ELECTRIC STOVE THAT 
STORES ENERGY 


A stove designed to consume elec- 
trical energy continuously at a con- 
stant low rate throughout the entire 
24-hour day, and 
give off energy 
quickly, as need- 
ed for cooking | 
purposes, has : 
been patented by | 247/77 3 
a Massachusetts 
inventor. The | 
energy is stored 
thermally in : 
masses of cast 
iron, insulated * "ik 
from_ external 
influences by 
means of lamp- 
black or pow- 


dered silica. The cooking utensil 
rests on top of and in direct contact 
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with the block of cast iron during the 
cooking operation, In the illustration, 
the heating element is shown as 1; the 
heat-storing masses, as 2 and 3, and 
“the heat-insulating material, as 4. The 
mass 3 is connected to a hydraulic 
plunger so that it may, at will, be ele- 
vated to expose its upper surface for 
cooking purposes, or lowered to retain 
the heat. 


AUTOMATIC MAGAZINE 
SCREWDRIVER 


An automatic magazine screwdriver 
for driving metal screws into tapped 
holes has been 
brought out by 
an English con- 
cern. The ap- 
paratus is mere- 
ly an attachment 
to an ordinary 
drilling machine 
and is very rapid 
in its operation. 
When the screw 
is bottomed, the 
screwing head 
is automatically 
tripped, the spin- 
dle continues 
turning, auto- 
matically feeding another screw into 
the head, which was released from the 
previous screw by the tripping action; 
and the machine is ready for placing 
a screw in the next hole. 

A similar machine for driving screws 
into wood is also supplied by the same 
concern. 


BLOWING A CARD FROM A PIPE 


At first thought, nothing would seem 
simpler than blowing a card off from a 
pipe, if the card is laid horizontally on 
the bowl of it and one blows through 
the pipe stem ; but when one tries it, he 
is amazed to find that he cannot do it. 
In order to make the experiment sat- 
isfactorily, a pin should be put through 
the card into the bowl of the pipe, so 
that it cannot slide off sidewise. Under 
these conditions, the card cannot be 
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blown from the pipe except occasion- 
ally by a very sudden puff. 
The uncanny fact that the card can- 


Blow Ever so Long and 
Hard, the Card cannot 
be Dislodged 


not be blown from the pipe depends 
upon some of the peculiar principles 
of aerodynamics, One would feel cer- 
tain that, when he blows, the card 
would fly immediately into the air. It 
will be noticed, though, that the column 
of air which ascends is only as large as 
the bowl of the pipe, while the surface 
of the card which is expected to be 
lifted is many times greater. As soon 
as the card rises a little, the down- 
ward pressure holds it to such an ex- 
tent that the air flows out sidewise in 
every direction ‘along surface. 
When it gets to the edge of the card, 
it draws some of the air from the upper 
side along with it. This causes a cur- 
rent of air from above to descend upon 
the card and to hold it down. 


COMBINED HARDWOOD-BLOCK 
AND STEEL TIES 


A new type of steel railway tie, 
claimed by its inventor to possess all 
the good points of the wooden tie in 
combination with the best features of 
the steel tie, is interesting railroad men 


A Steel Tie Claimed to Have All the Advantages 
of Hardwood or Creosoted Ties, and All the 
Additional Good Points of Steel 


to such an extent that .several roads, 
both east and west, are about to give 
it a trial. 
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It is said to be the only steel tie that 
requires no insulation, as the rails rest 
upon hardwood blocks; that it is noise- 
less, and that it does away with the 
resiliency of steel on steel, which is 
present in practically all other steel ties 
that have appeared. The different 
features of the tie are clearly shown in 
the illustration: the hardwood blocks 
and method of securely fastening them 
in the steel channel; the method of at- 
taching the rails to the blocks, and the 
open space in the bottom of the tie at 
the center, which is provided to prevent 
center-binding and to keep the track 
from getting out of line. The channel 
is filled with road ballast. 


PORTABLE HYDROGEN 
GENERATOR 


The fact that a more general use of 
the dirigible balloon is made in Ger- 
many than in any other country has 
led to the invention of several types 
of hydrogen generators, stationary 
and portable. One of the latest port- 
able plants is shown in the accompany- 
ing illustration. It utilizes the silicon- 
sodium-hydroxide process, and _ re- 
quires no external application of heat 
in the generation, necessary heat be- 
ing supplied by the reaction itself. A 
small gasoline engine is used for draw- 
ing the required water supply from any 
convenient source. The production of 
one cubic foot of hydrogen requires 


A Portable Hydrogen-Generating Plant Designed to Supply 


Dirigible Balloons 


only about 1 ©z. of silicon and 1.2 oz. 


of caustic soda. The plant has an 
hourly capacity of about 4,200 cu. ft. 


CREMATORIES HEATED BY 
ELECTRICITY 


There has been in successful oper- 
ation at Oakland, Cal., for the last few 
months, an electrically heated crema- 
tory. This crematory has three re- 
torts, each consisting of a brick-lined 
chamber with an arched covering. 
Along the two inside walls is placed 
about 70 ft. of 5<-in. calorite resistance 
rod. The body to be cremated, in- 
closed in its casket, is put in place 
while the retort is cold. An electric 
current of about 85 kilowatts is then 
supplied to the resistance rod, and in 
30 to 60 min, the temperature in the 
retort rises to approximately 2,000 
deg. F. As the temperature of the re- 
tort increases, the volatile products 
go off as gases, and after about two 
hours nothing remains but the ashes, 
which are collected on a clean tray 
beneath. 

This method of cremation not only 
eliminates the disturbing flame and 
roar, and dirt of the ordinary inciner- 
ation plants, but at the same time 
allows the furnishings of the building 
to be made as elaborate as in any 
chapel. 


DEVICES WARN OF DANGER 
OF ELECTRIC SHOCK 


A high-tension circuit may be dan- 
gerous to anyone working on a 
neighboring low-tension circuit, owing 
to the electrostatic effect 
produced, quite apart from 
any question of leakage. 
This and leakage are both 
dangerous to linemen and 
a number of instruments 
have been designed to give 
warning. Vacuum tubes 
or sensitive telephone re- 
ceivers are said to consti- 
tute the best protection. If 
a high-tension circuit is 
approached by a lineman 
holding a_sensitive~ tele- 
phone to his ear, and keeping a finger 
on one terminal and leaving the other 
free, a clear buzzing is heard 3 or 4 
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yd. away from the conductor, caused 
by a small charging current passing 
through the coil, then through the ob- 
servers body to the earth. The 
vacuum tube is used by hanging it on 
the suspected cable, where it glows, 
if high pressure is present. 


GERMAN CONCRETE 
RADIATORS 


Germany has found concrete to be 
an excellent material for the construc- 
tion of radiators for steam and _ hot- 
water heat, and at recent hygienic ex- 
hibitions such radiators were shown in 
all possible forms and colors. 

The most important feature of these 
radiators has to do very intimately with 
hygiene. Being porous, they furnish 
moisture as well as heat to the air in a 
room, which is most desirable. It is 


also stated that they heat more quickly 
and cool off more slowly than an iron 


Two Forms of Concrete Radiators Constructed in 


ermany 
radiator, and that they cost much less 
than the latter. 

The radiators are formed by pouring 
a mixture of cement and sand into spe- 
cial gypsum molds, or iron castings, 
and can be made in all colors and 
shapes: The thickness of the walls is 
about % in. 


EXCAVATING FROZEN EARTH 
WITH DERRICK CHAIN 


During the work on one of the New 
York subways last spring a large pile 
of excavated material which had been 
conserved for use as concrete aggregate 
had become frozen to a considerable 
depth. In making use of this material 
the shovelers cut under the pile, and 
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An Ingenious Method Adopted to Cut Down a Frozen 
Projection of Earth 


the projecting knob was then cut off in 
the ingenious manner shown. A steel 
bar was driven into the projecting 
mass, the end of a chain was made 
fast to the bar and looped around un- 
der the knob, and a pull of the derrick 
cable sheared it off neatly. 


REVOLVING RUBBER HEEL 


A novelty in rubber heels is one 
which revolves slightly at every step. 
The idea of the revolving feature is to 
prevent it from running over or wear- 


A Rubber Heel that ae Slightly with Every 
tep 


ing high in the middle. It is also 
claimed to prevent the collection of 
snow or dirt. 


CCaptain Amundsen has announced 
his intention to start on an expedition 
to the North Pole next year, leaving 
San Francisco next March or April. 
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THE BIGGEST PUMP KNOWN-— THE SUN 


By F. R. MOULTON 


Among the most powerful modern 
machines are the great pumps used in 
supplying water to cities and raising 
it out of deep mines. One of the 
largest pumps in the world is at 
Bethlehem, Pa. It is driven by a 
7,000-hp, engine. When it is remem- 
bered that one horsepower will raise 
1644 tons one foot a minute, the im- 
mense power of this pump is apparent. 

It is an inspiring sight to see the im- 
mense machinery of modern industry 
doing the work of thousands of men. 
But there is a larger pump than any 
man has ever invented which works 
silently and continuously all around 
us. Reference is made to the sun 
which raises into the atmosphere all 
the water which falls in the shape of 
rain or snow. It is clear that all the 
water which runs in the thousands of 
rivers that cover the earth and which 
fills its great lakes, came down origi- 
nally as rain; for all of these bodies of 
water would soon fail if they were not 
replenished from the skies. 

A little computation will show that 
an astonishing amount of water falls 
on the earth every year. Even a big 
rain is a much more important thing 
than is ordinarily supposed. In sum- 
mer there are rains in which almost an 
inch of water falls over a large area, 
and occasionally there are those when 
two or three inches fall in the course 
of a few hours. An inch of water on 
an acre weighs over 100 tons, and on 
a square mile, more than 60,000 tons. 
Rain ordinarily falls from a height of 
about half a mile. The fact that it 
ascends in the form of vapor does not 
mean that the same work was not ex- 
pended to raise it, as would have been 
done if it had been elevated to that 
height as water. The same amount of 
energy is used in one case as in the 
other. 

The average rainfall for the whole 
United States per year is about 20 in. 
That is, on the average 1,200,000 tons 
of water falls each year on every 


square mile in this country from a 
height of half a mile. There are in 
the United States 3,600,000 square 
miles. Therefore the sun has pumped 
up the 4,320,000,000,000 tons of water 
which each year fall upon the United 
States. 

A simple calculation shows that one 
horsepower will raise about 3,500 tons 
one half mile in one year. Therefore 
it would require 1,200,000,000_ hp., 
working continuously, to pump up the 
water to the sky which falls as rain on 
the United States. But the area of 
the whole world is 50 times that of 
this country, and the average rainfall 
on it probably does not differ much 
from 20 in. 

It follows from this discussion that 
the sun pumps up annually from the 
earth more than  20,000,000,000,000 
tons of water. It is, therefore, im- 
measurably beyond the most powerful 
pump yet devised by man. If the 
energy of the descending rain could 
be used to drive our machinery, no 
other source of power would be re- 
quired. But this is only one of the 
ways in which the sun’s heat does 
work upon the earth, and the whole 
amount of energy which strikes the 
earth is many times that which is used 
in evaporating the water and raising 
it to the sky. While the amount of 
energy the sun pours upon the earth is 
appalling, the earth is so small as seen 
from the sun that only one part in 
eight billion of the energy that streams 
out from it strikes this little planet 
upon which we live. 


RIGID RULES ON SWISS 
STREET CARS 


The rigid rules laid down for pas- 
sengers on the tramcars of Geneva are 
a good example of the thorough fash- 
ion in which restrictions are formu- 
lated in all parts of Switzerland. The 
notices posted in the tramcars are as 
follows: Do not smoke; Do not spit; 
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Have small change ready; Do not de- 


lay to pay your fare; Speak clearly 
when naming your destination; Do 
not move until the conductor sum- 
mons you; Do not cross your legs or 
otherwise impede the passage. 

An English correspondent says that 
if the conductor notices a pair of 
crossed legs, he comes in and un- 
crosses them. 


INGENIOUS RECORDER OF 
WIND DIRECTION 


A London concern has constructed a 
very ingenious and simple wind-direc- 
tion recorder, consisting of a pen which 
moves in a vertical plane, and traces 
a recording curve on the surface of a 
revolving drum. The pen is driven 
from a cam which is connected up to 
and actuated by a wind vane mounted 
at the top of a vertical spindle. The 
drum is driven by self-contained clock- 
work, 

The advantage of this apparatus lies 
in its extreme simplicity and in the 
fact that the movements of the pen 
are vertical and the charts rectilinear. 
“It is obvious,” says Engineering, Lon- 
don, “that an instrument having a sim- 
ple and continuous groove in the cam 
could not be constructed on the lines 
of the figure, since with backing and 
veering winds, the vane, after making 
a complete revolution, would cause the 
pen to so alter its zero in reference to 
the chart that the readings would be- 
come meaningless. In other words, if 
the vane is to be free to make com- 
plete revolutions in any direction, and 
this is, of course, essential, there must 
be, at some point, a means of reset- 
ting the pen on the chart. The simple 
method adopted is the main point of 
interest in this recorder. The cam 
groove is in the form of a spiral, so 
that as the vane moves round, one way 
or the other, with a wind of varying 
direction, the pen either rises or falls 
on the chart. The zero adjustment is 
arranged for by the vertical slots at 
the end of the cam groove, one of 
which can be seen in the figure. If, 
owing to continuous progression in 


one direction, the roller or pen lever 
reaches one end of the spiral groove, 
it immediately moves through the 


A New and Extremely Simple Instrument for 


Recording Wind Direction. Method Adopted to 
Offset Backing and Veering of the Wind is Ingenious 
vertical slot into the upper, or lower, 
part of the groove, as the case may 
be. The effect of this is naturally to 
trace a vertical line on the revolving 
chart, and at the same time to alter 
the zero of the pen. The chart has a 
portion of its direction scale dupli- 
cated, so that after this vertical move- 
ment the pen still indicates correctly 
the direction in which the wind is 
blowing.” 


“STREAMLINE” HEADLIGHT 
FOR AUTOMOBILES 


A novel, yet very efficient automobile 
headlight, receiving much favorable 
mention abroad at the present time, is 
shown in the accompanying drawing. 


A New Type of Headlight Which is Practically Five 
Searchlights in One. The Illustration Shows Only 
Three of the Beams 

It is spoken of as a “streamline” head- 

light, and is claimed to fully utilize 

every ray of light given off by the 
single electric bulb, which is respon- 
sible for the production of its five pow- 
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erful beams, described as five search- 
lights. The idea carried out is that of 
a single spherical body containing five 
powerful lenses, so disposed that each 
is aided by the reflecting surface of the 
interior of the sphere. One beam goes 
straight forward in the usual manner, 
and the other four, going rearward, are 
caught by exterior mirrors, and set off 
almost parallel to the first. And 


though five separate beams or search- 
lights are thus made available, it must 
not be supposed that an ordinary beam 
has been divided into five equal parts, 
giving only the same total light as the 
one. The outside mirrors as well as the 
spherical body itself are mounted on a 
special gate which may be swung aside 
so that the starting handle can be 
reached. 


A METAL CULVERT WITH 
SPIRAL CORRUGATIONS 


A new and interesting type of metal 
culvert, the corrugations of which run 
in a spiral, is now being manufactured 


A 
_ 


Sections of Spiral- Corrugated Culverts Just Before 
Being Tightly Screwed Together 


by a concern in Birmingham, Ala. 
Greater strength than in other types of 
corrugated culverts is claimed, in that 
the spiral form allows no break in the 
continuity of the corrugations. One of 
the most interesting features is the sim- 
plicity of the joining of the 26-in. sec- 
tions, which screw together as shown 
in the illustration, the corrugations 
serving as threads. The spiral corruga- 
tions are also claimed to make these 
culverts to a great extent self-cleaning. 


WHAT IS A “HIGH” AND “LOW” 
VOLTAGE? 


When electrical energy first came 
into use commercially the terms “high 
voltage” and “low voltage” were com- 
monly employed to distinguish 
between the voltage of the series arc- 
lamp circuit and that used in operat- 
ing incandescent lamps. Voltages, in 
the latter case, were limited to 50, 100 
or, at the most, 110 volts, while the 
generators supplying current to the 


arc-lamp circuit generated a voltage 
that in some cases reached 3,000 volts. 
The arc-light generators were gradu- 
ally increased in size, and within a few 
years it was possible to get over 6,000 
volts from one machine, which was 
considered at the time to be a really 
high voltage. 

Shortly afterward the alternating- 
current generators came into the field, 
first at 1,100 and then at 2,200 volts, 
and it was not long before they were 
used in combination with step-up 
transformers which raised the voltage 
to values as high as 11,000 volts. 

In recent years these voltages have 
been constantly increasing, and at the 
present time we have machines that 
generate 15,000 and 30,000 volts. 
These voltages may be increased to 
almost any value by means of trans- 
formers, and there are now in success- 
ful operation a number of power 
systems, employing transmission volt- 
ages of 60,000, 110,000 and even 140,- 
000, a transmission line of the latter 
voltage having been put into opera- 
tion recently in the United States. 
Voltages in the neighborhood of 
1,000,000 volts have been produced 
in testing laboratories, for the pur- 
pose of testing apparatus to be used 
on high-voltage circuits, and the 
insulating material of such apparatus. 

Thus, it can readily be seen that 
there is no distinct line of demarcation 
between a “high voltage” and a “low 
voltage,” the terms simply signifying 


relative values; and no doubt, the 
highest values we have at present, will 
be far exceeded in the future, as the 
difficulties encountered in using high 
voltages are being gradually overcome. 
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INDUSTRIAL CONSUMPTION 
OF GOLD 


The world’s production of gold from 
1900 to 1910 inclusive, according to 
estimates of Director Roberts of the 
U. S. Mint, was $4,037,000,000, and 
of this total $958,000,000 was used up 
in industrial consumption. The con- 
sumption of gold in the industrial arts 
for the year 1910 was $33,657,500 in 
the United States ; $18,000,000 in Great 
Britain; $16,838,000 in France, and 
$15, 536,000 in Germany. The United 
States industrial arts thus consumed 
nearly as much as its nearest com- 
petitors, Great Britain and France, to- 
gether. 


CONCRETE CORNICE OF 
MASSIVE SIZE 


The new 10-story Y. M. C. A. build- 
ing in Los Angeles, Cal., has a massive 
concrete cornice which is said to be 
satisfactory in every way. The cornice 
has an overhang of 4 ft. 2 in. from the 
outside of the wall, and is 5 ft. 6 in. 
from the base to the tip. The cantilever 
principle is applied in construction, the 
base of the cornice resting upon a sec- 
tion of the brick wall and corbels. 
Steel reinforcing bars extend from the 


fee = 


The Massive Reinforced-Concrete Cornice of the 
Y. M. C. A. Building in Los Angeles 


concrete roof slab into the main portion 
of the cornice. 

The intention was to put a terra- 
cotta cornice on the building, but the 
lowest bid was $8,000. The concrete 
cornice cost just about half this 
amount. 


SPRING ATTACHMENT KEEPS 
FRONT WHEELS STEADY 
An ingenious device designed to 


prevent the front wheels of an auto- 
mobile from being easily turned aside 


This Spring Attachment is Designed to Keep the 
Front Wheels Steady on Rough Roads 


by obstructions or unevenness in the 
road, is being marketed by an eastern 
automobile-accessory concern, A spiral 
spring about 3 ft. long, made from 
specially prepared oil-tempered steel 
wire, with a center clip and end at- 
tachments made from steel forgings, 
is attached between the front spring 
seats and the steering rod. It is 
claimed to correct automatically any 
tendency of the wheels to turn aside 
from a straight path. 


“TITANIC” MAY HAVE 
STRUCK ROCK 


That there is a chance that the wreck 
of the “Titanic” may sometime be re- 
covered, either by government search- 
ers or by a private expedition, is the 
opinion of the Nautical Gazette. This 
is based on the theory that the giant 
liner did not run into an iceberg, but ran 
onto the point of a rock. It is pointed 
out that no one has set forth any 
specific reason, or brought out any 
proof that a rock does not exist at this 
particular spot in the ocean. 

The possibility of a peak of rock ex- 
isting at this place in the ocean be- 
comes apparent to any one who studies 
the contour of mountains on land, says 
the Gazette. Peaks rise abruptly to 
vast heights and are surrounded by 
contrastingly deep valleys. It is not 
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unnatural, when one views the geogra- 
phy of North America, to suppose the 
existence of a chain of occasional peaks 
rising from the ocean’s bottom about 
as far off shore as the longitude of the 
“Titanic” wreck. 


EMERGENCY CONNECTION 
CLAMP FOR WIRING 
A clamp intended to facilitate emer- 
gency connection to an insulated-wire 
circuit without scraping or cutting 


—" 


The Emergency Clamp Used for a Temporary Tapping 
of the Wires When an Extra Lamp Connection is 
Desired, and as Used in a Test Connection 


away the insulation, is shown in the 
accompanying illustrations as used for 
a test connection, and also for tapping 
open electric-light wires when addi- 
tional lighting units are desired tem- 
porarily, 

The device consists of a spring-steel 
clamp whose jaws can be quickly sep- 
arated by squeezing the wide part be- 
tween the thumb and forefinger. One 
of the jaws has a cross groove and 
recess for holding the wire, and on 
the other jaw is a screw cap from the 
inner side of which project a number 
of sharp-pointed prongs. On release 
of the pressure used to open the jaws, 
the prongs penetrate the insulation of 
the wire, and are driven into a firm 
electrical contact with the conductor 
itself by a little pressure of the thumb 
on the top of the cap. 


CIt is becoming the fad for fond fa- 
thers and mothers in London to have 
motion pictures of their children made, 
one photographer of the British capi- 
tal, who makes a specialty of such 
work, turning out a film of 640 pic- 
tures for $5.25. 


AN ELECTRICITY-ON-THE- 
FARM DEMONSTRATION 


During the recent land show in New 
York one of the large electric manu- 
facturing companies gave an extensive 
demonstration of the many things that 
can be done with electricity on the 
farm. A complete dairy was installed, 
the apparatus consisting of an elec- 
trically driven milking machine, indi- 
vidual motor-driven refrigeration ma- 
chine, milk cooler, cream separator, 
automatic churn and butter worker, 
bottle washer and ice-cream freezer. 
Motor-driven corn shellers, feed chop- 
pers and an electrically driven sheep 
shearer were installed in the barn, mo- 
tor-driven laundry machinery, ventilat- 
ing fans, cooking equipment, and nu- 
merous other devices were to be found 
in the house, and outside machinery, 
such as a threshing machine, silo filler, 
centrifugal pump for irrigation and fire 
protection, an automatic pump for or- 
dinary water supply, etc., were all mo- 
tor driven, 


SAFETY DEVICE FOR FORGE. 
PRESSES 


Attached to this forge press is a 
device for automatically preventing 
accidents in drop-forging shops. Drop 
forgings which 
require little ma- 
chining are fre- 
quently furnished 
to gauge - sizes, 
and are therefore 
restruck in forg- 
ing dies after the 
“flash” or excess 
metal has been re- 
moved. Through 
some disconcerted 
action, the ope- 
rator, while seat- 
ing the forgings 
in the die impres- 
sion by hand, may 
meet with  seri- 
ous injury from an untimely falling 
of the ram, and it is to avoid such an 
accident that the automatic device has 
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been designed. It is a spring-steel de- 
vice, indicated by the darker outlines 
in the illustration, clamped to the 
guide or upright at A. When the ram 
B descends, its contact with the de- 
vice, at D, automatically forces the 
hand of the operator to a place of 
safety, C. The leather pad E modifies 
the force of the blow to the operator's 
hand. 


SIMPLE GUARD FOR RIPSAWS 


A neat and simple guard for rip- 
saws is shown in the accompanying 
drawing. By means of the dovetailed 
‘hitch, or bedplate, which is attached 
to the table permanently, the guard 
proper can easily be attached and de- 
tached without having to get under 
the table to loosen nuts and bolts. 
The device can be attached to saw- 


A Simple and Practical Guard for Ripsaws 


table tops of either wood or iron. It 
is adjustable to any size of saw from 
6 up to 16 in. The adjustment is ac- 
complished by drawing out or shoving 
up the two independent springs, and 
raising or lowering the arm on the 
splitter. 


LIBRARY BRANCH INSTALLED 
IN HOTEL 


A’ public library innovation recently 
inaugurated in Minneapolis would 
seem, on the face of it, to be worthy 
of imitation in many other cities. As 
the result of arrangements made with 
the library board by the management 
of one of the leading hotels, a branch 
of the library has been installed in 
the hotel, where its guests can obtain 
books and current magazines. The 
equipment of the branch is such as to 
give it the appearance of a private 
library. 


DISH WARMER FOR USE 
ON THE TABLE 
The hot-plate cozy shown in the ac- 
companying drawing is a novelty that 
has gained much popularity in Eng- 


An Alcohol-Heated Dish Warmer for Table Use 


land. It may be placed on a dining 
or serving table in the same manner as 
a chafing dish and takes up no more 
room. The same type of dish warmer 
may be provided with electric heat in- 
stead of the alcohol burner shown. 


REVOLUTION RECORDER 
FOR MOTORBOATS 


The International Motorboat Asso- 
ciation sometime ago adopted the 
Swedish scheme of providing boats, 
taking part in races, with a propeller- 
revolution recorder. recorder 
shown in the illustration, which is of 
Swedish manufacture, consists of two 
parts, one of which, the worm, is di- 
rectly connected to the propeller shaft, 


Propeller-Revolution Recorder for Racing Motorboats 


and drives the second part, which is 
the calculating mechanism. The latter 
can be located at any convenient place 
in the boat. 
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EXHALED AIR IS A VIRULENT POISON 


By LEONARD K. HIRSHBERG, A. B., M. D. 


Although the ancient Egyptian 
physicians as well as Hippocrates and 
Galen recognized the importance of 
sea voyages and fresh air, it was only 
within the past quarter of a century 
that plenty of oxygen was realized to 
be an absolute necessity in the treat- 
ment of such pulmonary diseases as 
bronchitis, pneumonia, and tuberculo- 
sis. A pure atmosphere surrounding 
the sufferer, is now emphasized really 
more than drugs and other measures. 
It is considered as important to have 
the window in the sickroom open 
wide enough to throw a piano out, as 
it is to have plenty of water for fever 
maladies. 

Although we have long considered 
pure air and free ventilation requisites 
to health, and while we have not min- 
imized the cumulative and disastrous 
results of inhaling expired air, the true 
explanation of this damaging effect has 
not previously been given. The sad 
consequences of living in an atmos- 
phere charged with the waste prod- 
ucts of our lungs have always been 
declared due to vitiated carbonic acid, 
and absence of oxygen. Humidity, 
increased temperature, and_ similar 
doubtful factors, have been the infer- 
ential goats. 

Attempts hitherto made to isolate 
from air breathed out of our lungs, 
specific toxins, injurious compounds, 
poisonous chemicals, and proteins sup- 
posed to cause suffocation, anemia, 
and other maladies, have been hopeless 
failures. Whether an animal was al- 
lowed to live in and breathe the exha- 
lations of man or other animals, or 
whether such expiratory blasts were 
inoculated directly into the animal’s 
blood vessels, no satisfactory conclu- 
sions could be drawn. 

True enough, it was finally and for 
all time determined by dozens of 
skilled bacteriologists, that all sput- 
tered, coughed, and sneezed mucus, as 
well as the particles of mouth and 


nasal fluids scattered in talking, carried 
large numbers of disease-producing 
bacteria in the accompanying spray. 
But this dangerous method of spread- 
ing infectious diseases could not clear 
away the fact that expired air, even 
though aseptic—free of microbes—de- 
stroyed life. 

Prof. M. J. Rosenau, of Harvard 
University, formerly of the Bureau of 
Hygiene of the United States Depart- 
ment of Agriculture, who has made so 
many other important discoveries re- 
lating to preventive medicine, has 
offered the first logical proof in sup- 
port of a reasonable explanation of why 
expired air is poisonous to those who 
breathe it. 

This investigator was the first scien- 
tist in this country to explain why 
some animals exhibit a strange sensi- 
tiveness to certain foods or serums. 
He named this condition, “anaphy- 
laxis” or “hypersusceptibility.”. When 
a guinea pig is inoculated with human 
blood the first time, nothing may hap- 
pen. It is now said to be “hypersus- 
ceptible.” If, after several weeks, an- 
other injection of the same kind of 
blood be given to the same animal, it 
will become very ill and may die. 

This suggested to scientists that hay 
fever might be due to hypersuscep- 
tibility to plant protein, hives to hyper- 
susceptibility to tomatoes, berries, fish, 
or shellfish proteins, and one variety 
of asthma as due to hypersusceptibility 
to horse serum. 

Professor Rosenau has taken various 
amounts of expired air, and inoculated 
it into guinea pigs. After ten days, a 
second injection caused the animal to 
die. He proved to the scientific world 


that the expired air of animals, con- 
tains a definite organic protein, which 
when inoculated into animals, makes 
them dangerously susceptible to a sec- 
ond injection from the original animals 
that exhaled the air. - 

Professor Rosenau’s acknowledged 
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standing in the scientific world makes 
his startling results doubly assured of 
a hearing. He says: “In condensing 
the vapors from the expired breath of 
man, injecting the liquid so obtained 
into guinea pigs, and, after an interval 
of several weeks or more, testing them 
to see whether they have become 
hypersusceptible to normal blood, pos- 
itive reactions were obtained in a large 
number of cases.” 

This, if verified by other investigat- 
ors, will disprove the popular notion 
that bad ventilation, impure air in 
churches, close theaters, and other 
crowded gathering places, and living 
rooms, signify only carbonic acid, 
or absence of oxygen. 


SUBMERSIBLE ELECTRIC 
MOTORS 


The submersible electric motor, de- 
veloped in England, is designed espe- 
cially for use on shipboard, for the 
salvage of ships, and in mines. It 
is claimed to be particularly practical 
for use on decks exposed to breaking 
seas, in the operation of boat hoists, 
winches, capstans, etc. Further, in the 


salvage of a ship, the submersible 
motors and pumps can be lowered 
down to any deck below water, where, 
in the event of bad weather coming 
on, they would not be in danger of 


Submersible Motor for Use on Shipboard, in the 
Salvage of Vessels, and in Mines 


Submersible Motors in the Water-Filled Hold of 
a Ship 


being torn away and washed over- 
board, 

It is also claimed that the submers- 
ible motor is well adapted for use in 
mines in the operation of coal-cutting 
machines. With the motor and the 
switches controlling the cutting gear 
immersed in a tank of water, the tank 
being covered to keep out the coal 
dust, and the whole arrangement 
placed on a trolley, there would not 
be the slightest danger of explosions 
caused by electric sparks. 


MOTION-PICTURE CAMERA 
FOR AEROPLANES 


In an illustration on the following 
page is shown the automatic motion- 
picture camera used by Frank T. 
Coffyn in taking motion-picture photo- 
graphs from his aeroplane. 

All the operator has to do is to open 
or close a switch to stop or start the 
taking of pictures, the camera shutter 
and the reeling mechanism being ope- 
rated by two 7s-hp., 6-volt electric 
motors, which receive power from two 
storage batteries fastened to the pas- 
senger’s seat next to the engine. The 
boxes shown at the top of the appa- 
ratus contain the film, the unexposed 
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film being reeled off in front of the lens 
from one box and wound up again in 
the other. The motor speed is 1,800 
revolutions per minute, and the gear 


<0! 


lig 


A Motion-Picture Camera Especially Arranged 
for Aeroplanes 


reduction to the camera is 14 to 1, giv- 
ing a speed of 128 revolutions per 
minute, 

The ease with which the apparatus 
can be operated by the airman without 
distracting his attention from the 
proper control of the aeroplane, is said 
to make it ideal for aerial motion- 
picture work. 


WATER POLLUTION TESTED 
BY ELECTRICITY 


In a water-testing device, recently 
brought out, use is made of the 
conductive properties of water, con- 
taining different impurities, in deter- 
mining the amount of impurities 
present. A chart is first made showing 
the relation between the impurities 
present, as determined by chemical 
analysis, and the electric-conductivity 
measurements. Subsequent conduc- 
tivity measurements may then be used 
in finding, with a reasonable degree of 
accuracy, the degree of pollution. 
These conductivity measurements do 
not, however, discriminate between 
one kind of impurity in the water and 
another; chemical analysis alone can 
do that. In the majority of cases, in 


engineering work, the impurities pres- 
ent are known, having been previously 
determined by analysis, and later tests 
are not made for purposes of analysis, 
but only to find out how much of the 
known substance is present in the 
water; and in all such cases the tester 
gives the desired result with a rapidity 
and simplicity far exceeding that of 
any chemical test. 


HEADLIGHT CAN BE USED 
AS TROUBLE-FINDER 


A new combination automobile head- 
light and “trouble-finder” has been 
brought out by a Milwaukee manufac- 
turer. The headlight, which is shown 
in the illustration herewith, is made of 
a silver-aluminum casting about +; 
in. in thickness, with the interior 
ground to a high mirror-like polish. 
By giving the socket at the rear of the 
lamp a slight turn to the left the bulb is 
removed so that the light may be used 
as a portable lamp for hunting trouble 
around the motor or other parts of the 
car. With the socket thus removed, 


Headlight Which may be Detached and Used 
about Car 


bulbs of various candlepowers may be 
used as required in city streets or on 
country roads. 


@Coal, bearing gold assaying $2 per 
ton, has been discovered at Cambria, 
Wyoming, the roof of the coal bed 
having been found to be formed of. 
alluvial sands washed down on the 
coal in a former age. 
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WATCH-CASE TELEPHONE 
TRANSMITTER 


A sanitary vest-pocket telephone 
transmitter, the purpose of which is to 
provide any individual who desires 
with his own transmitter for use in 
connection with a public telephone, is 
shown in the accompanying illustra- 
tion. Its use, however, would require 
that all public telephone instruments 
be equipped with extra terminals. 

The vest-pocket transmitter, includ- 
ing the watch-casing, is but 1 in. in 
diameter. The mouth- 
piece collapsible, 
and, on pressing the 
button which releases 
the lid of the case, a 
spiral spring pushes it 
out into operative position. 
The case has two sockets 
which connect with special 
terminals on the 
stationary tele- 
phone instrument 
or the desk stand. 
In making this 
connection t he 
regular transmit- 
ter is automatic- 
ally shut out of 
the circuit. The 
illustration shows 
the transmitter 
attached to a desk 


phone equipped 
with the neces- 
sary terminals Watch-Case Telephone 


Transmitter Attached to 


its use. 
for its use Special Desk Phone 


INNOCENT “SALTING” OF 
ORES 


Back in the days when the prospec- 
tors tramped through the gold regions 
seeking the fortune-laden veins, “salt- 
ing” was a term that gave the idea that 
some dishonest man was endeavoring 
to profit by creating a false impres- 
sion as to the value of his property, 
but, as explained in the Mining and 
Engineering World, there are a great 
many cases in which the criminal mo- 
tive is entirely lacking. Ignorance and 


carelessness are responsible for the 
salting. 

One of the common cases cited is the 
use of coin bags, such as are commonly 
used by the mints and subtreasuries 
and banks for the transportation of 
coin. Very few other than public as- 
sayers realize to what extent these 
bags are used as containers for sam- 
ples. If anyone will take the trouble 
to closely examine a freshly minted 
coin under a microscope, he will read- 
ily appreciate how it happens that bags 
used to convey coins are capable of 
yielding so much abraded 
gold. The edges are ex- 
tremely sharp and rough 
and the fine particles of 
gold found in the bags as 
the result of the rubbing 
together of the coins are 
usually of such shape that they 
become entangled in the cotton 
fibers of which the bag is com- 
posed and it is an extremely difficult 
matter to dislodge them by shaking the 
bag. The result is that the gold works 
onto the ore sample and the sample is 
unconsciously salted. 

Another explanation of the innocent 
salting is found in the shortage of 
sample bags. An engineer starting on 
a sampling trip does not care to burden 
himself with extra equipment, so, as a 
rule, he does not take with him enough 
bags to contain all his samples. It is a 
very common practice in a case of this 
kind to place two samples in a single 
bag, separating them by means of a 
piece of string tied about the middle of 
the bag. If the samples are removed at 
each end, allowing the string in the 
middle of the bag to remain in place 
during the operation, salting will not 
occur ; but if, as is usually the case, the 
top sample is removed and then the 
string is untied and the second sample 
dumped out, salting may take place. 

The use of porous and inferior grades 
of sacks is another very common cause 
for salting. It frequently happens that 
the “fines” are the most valuable part 
of the sample, and if the container has 
loose texture, a more or less important 
loss of the fine material is bound to 
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take place. Not only is there danger in 
a case of this kind of the “fines” being 
lost altogether, but there is equal dan- 
ger of the fine material of one bag find- 
ing its way into another bag. 

Again, the use of canvas for catching 
samples after they have been broken 
down has been the cause of many cases 
of innocent salting. Canvas has a 
tendency to retain “metallics” and fine 
sulphides and to yield them up at the 
wrong time and place. 

Contaminated tools are sometimes 
the cause of salting. In picking down 
a rich gouge, any kind of sticky high- 


grade material, there is a tendency for 
some of the ore to cling to the point of 
the pick, and if the tool is afterward 
used on a low-grade material without 
being cleaned, salting will almost in- 
variably occur. 

The innocent salting of samples is 
not confined to those who take them, 
for in the laboratory in which the sam- 
ples are assayed are found many in- 
stances. The retention of gold on the 
face of the grinder is another point de- 
serving mention, and too few assayers 
have given this matter the attention it 
deserves, 


ELECTRIC MOTOR CARS WITH 
MOTOR IN HOLLOW AXLE 


An electric car having a balanced- 
drive power plant inclosed in its hol- 


Exterior Appearance of the Hollow Axle Containing 
the Motor 
low rear axle, the wheels being driven 
by means of an idler and rim gear, 
turned by the pinions of the motor’s 
shafts, is shown in the accompanying 
illustrations. The power from the 
single motor housed in the hollow axle 


Half of the Motor Casing Removed, Showing Details 
of the Arrangement 


is transmitted through the direct-con- 
nected differential and the drive shafts 
to each rear wheel, the drive-shaft pin- 
ions transmitting the power through 
the idler gears to the large rim gears 
fastened to the tire rims of the wheels. 
In this way the power is claimed to be 
transmitted in the most direct and effi- 
cient manner to the place where it is 
used, that is, the tires of the wheels. 
The drive pinions and shafts have no 
bearing except the teeth of the idler 
gears, between which the pinions float 
in a balanced manner. 


CONCRETE REFRIGERATORS 


Concrete refrigerators of pleasing 
appearance are being manufactured by 
a concern in Indianapolis, Ind. The 
framework is a steel skeleton, which 
is covered with wire netting, plastered 
inside and out with cement, and given 
a coating of hard white enamel. About 
three weeks are required for the set- 
ting of the walls, after which the water- 
proofing is applied, followed by two 
coats of cement enamel. 


GA Japanese steamship line is to be 
established between Yokohama and 
New York as soon as the Panama 
Canal is completed, 11 steamers -hav- 
ing been contracted for by the pro- 
jectors of the enterprise, which is to 
be run under a government subsidy. 
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The Wonders of Light 


By J. GORDON OGDEN, Ph. D. 


ViI—The Illusions of the Eye 


This is the sixth ofa series of articles by the author of “Heat” and “The Kingdom of Dust,” which have appeared 
in this Magazine. Dr. Ogden is professor of physics in the Fifth Avenue High School, Pittsburg, Pa. 


W E are dependent upon our senses 
for our knowledge of all things 
external. We see, hear, smell, taste and 
feel through the agency of tiny little 
threads called nerves. The brain is the 
editorial sanctum, and the nerves are 
the special reporters, whose business it 
is to bring news from the outside world. 
Throughout the human system is a 
complicated network of nerves, extend- 
ing to the remotest frontiers of the 
body, and the news service thus af- 
forded is unexcelled for accuracy and 
speed. As soon as any bit of informa- 
tion comes to 
any of these re- 
porters, it is 
telegraphed at 
once, some- 
times to a relay 
office, some- 
times directly 
'| toheadquarters, 
’ where it is edited and 
the information im- 
mediately acted upon, 
if prompt action is 
necessary. 
And yet, so far as 
“news interpre- 
tation is con- 
cerned, the edi- 
torial system is 


“A very stout lady would often at fault. 


do well to avoid horizontal [t is a common 
Stripes in selecting her dress 
goods.” mistake, made 


by practically everyone, to attribute 
to the external world properties that 
are peculiar to the brain. For exam- 
ple, we associate the sound of a bell 
with the bell itself. We think that the 
green of a beautiful lawn is a property 
of the grass. That the perfume of a 
rose is the individual, private posses- 
sion of the flower. That sugar, like- 
wise, has the inherent quality which 
we call sweetness, and that salt and 
quinine possess the peculiar tastes we 
always associate with these substances. 
This is where the editorial system of 
the body is at 
fault. From the 
editor-in-chief, 
down to the hum- 
blest cub reporter, 
credit is not given 
where credit is 
due. If there were no 
eyes, light, as we know 
it, would cease to be; 
and with it would per- 
ish all its countless 
children which we rec- 
ognize as colors. With- 
out auditory nerves, 
there would be ab- 
solutely no sound 
in the universe, 
and the wonder- 
ful harmonies of «4 gan tathtike individ- 
nature, as typified ual should refrain from 


perpendicular lines in her 
in the sighing of costume.” 
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the wind, the thunder of the surf, the 
melodious flutings of the feathered 


Fig. 1— Zollner’s Lines: The Long Lines are Parallel 
songsters, as well as the stately meas- 
ures of the “Largo,” would be forever 
beyond our ken. 

Light and sound, exter- 
nally, are simply forms of 
vibratory energy which 
ways to the brain, and are | 
admitted under a false con- — 
ception of their real nature. 
We do not give to the brain 
its proper credit. Light 
waves, as we have shown 
in a former article, are simply quiver- 
ings of the mysterious ocean of ether. 


= 


Fig. ite A upon B Produces the Curious 
Effect Shown at C 


These delicate little disturb- 
ances, in some obscure manner, give 


knock at the several gate- lh — |! 


rise to the sensation of light and color 
in the brain. It is just as improper to 
attribute the phenomena of light and 
color to these tiny waves, as it would 
be to assert that the little pellet of lead, 
flying from a gun, is pain, simply be- 
cause it produces pain when it crashes 
into the delicate tissues of the body. 

Light and color, sound and odor, 
taste and touch, are brain-made. It is 
the consciousness that sits at the end 
of the telegraph wire that interprets 
the little electric thrills into messages 
of hope or despair, of joy or sorrow. 
Without the operator what would a 
telegram be? Simply a quivering, a 
motion as material as the swaying to 
and fro of a pendulum, 

A curious corollary follows from this 


Fig. 3—Zollner’s Lines: A ope with B Produces the Peculiar 


Effect of C 


truth. As a matter of fact we do not 
know just what any other person feels. 
We are like solitary islands in a vast 
ocean. We do our own perceiving, and 
there is no possible way by which we 
can come to a knowledge of what any- 
one else perceives. We agree in say- 
ing that “the rose is red, the violet’s 
blue,” and further declare that “sugar 
is sweet,” but there we stop. Just what 
red, or blue, or sweetness is to any- 
one else we are unable to say. If we 
could exchange bodies we might know; 
but even then it is quite probable, if 
such a thing could be, that we would 
be compelled to learn the simplest 
facts all over again, and to readjust the 
relationships between the phenomena 
and the names by which we have been 
accustomed to distinguish them. Pos- 
sibly the impression produced in one 
brain by the beautiful blending of 
colors in a sunset may impress another 
brain in an entirely different way. Pos- 
sibly the “Apassionata” of Beethoven 


may affect us as a Turner landscape 
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-affects someone else. To repeat, we do 
not know what any other person feels. 
It is partly this peculiar 
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attention. Ordinarily it is easy for us 
to recognize parallel lines when we 
give our whole attention 


state of affairs that is re- 
sponsible for what are — 
known as illusions. All 
the senses may be readily 
deceived. If we roll a mar- 
ble under crossed fingers, 
we are quite certain, so far 
as feeling is concerned, _ 
that there are two marbles. 

We are often unable to tell ™ 


from which direction a 
sound comes. A moder- .« 
ately warm room seems 


cold to one who has just 
come from a_ very hot 
kitchen, while the same room seems to 
be quite warm to one who has just 
come in from the street where the 
temperature is hovering around zero. 
It is the eye, however, and the sense 
of sight, which are peculiarly prolific 
in the matter of illusions. We really 
see two images of everything we look 
at. Close one eye, and we are unable 
to calculate distances. Let us accus- 
tom ourselves to the atmospheric con- 
ditions of one locality, say in New 
York, then attempt to estimate dis- 
tances in Denver, and ludicrous mis- 
takes follow. 

The cause of optical illusions is psy- 
chological rather 
than_ physical, 
and, strictly 
speaking, it is the 
“wonders of the 
mind” rather 
than the “won- 
ders of light” 
that produce 
them. We are 
creatures of 


Fig. 5 
Illusion: Do You See 
It from Above or from 


Underneath? habit, and accus- 
tom ourselves to judge light phe- 
nomena in a certain definite manner. 
Should these phenomena present them- 
selves in a novel manner, we are all at 
sea immediately, and permit our at- 
tention to wander, or allow our judg- 
ment to be warped. 

Figures 1, 2 and 3 may be termed 
illusions of vision through distributed 


The “Staircase” 


Fig.4— The Long Horizontal 
Lines are All Equal 
in Length 


to the problem. When, 
however, we allow’ our 
concentration of mind to 
be led away by some dis- 
tracting influence, like the 
short, transverse lines in 
the illustrations, we easily 
fall into the trap, and are 
quite certain that the long 
lines are not parallel, or, 
as in Fig, 4, that the lines 
‘ are of unequal length. Fig- 
ure 5, the familiar “stair- 
case” illusion, is really not 
an illusion according to the 
psychologists, but an example of what 
has been termed 
an “equivocal” 
drawing, and 
that the staircase 
from underneath 
is as true a per- 
ception of lines, 


as is the stair- S = 
case from above. y / 
At any rate it Fig. 6— The “Block” Ilu- 
has all the ear- sion: Do You See Six, or 


Seven, Blocks? 
marks of an op- 


tical illusion, however the psycholo- 
gists may choose to explain it. 

The familiar “block” illusion shown 
in Fig. 6, giving the perception of six 
cubes, or seven cubes, depending upon 
some peculiarity of mental processes, 
is also interesting in this connection. 

Figure 7 shows a series of vertical 
and horizontal lines. In both drawings 
the same space is covered. Advan- 
tage is taken of this curious illusion 
to give height to a room by the use of 
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Fig. 7— Each of the Series of Lines Covers the 
Same Space 


| 
| | 
| 
| 


proper wall paper. Likewise, a very 
stout lady would do well to avoid 
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to measure with 
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horizontal stripes in her dress goods, 
unless she wishes her stoutness to 
be exaggerated ; 
while a tall, lath- 
like individual 
would show 
good taste in re- 
fraining from 
perpendicu- 
lar lines in her 
costume, 

Figure 8 will 
cause most of the 
readers of this 
chapter to look 
for their rulers or tapelines. It hardly 
seems possible that the vertical line is 
not longer than the horizontal line— 
yet it is the same length. In Fig. 9, 
the line outside the square is the exact 
length of the diagonal of the square. 

Figure 10 is an illusion of distance. 
When one looks at the 
left-hand divisions, made up 
of lines close together, 
the mind attends to these 
closely, and establishes a 
unit of measurement. When 
the attention is turned to 
the wide empty space to the 
right of the series of lines, 
immediately a larger unit is 
applied, and the sixth or last 
line of the series does not 
seem to be what it really is, 
the center of the figure. 

One of the most curious illusions is 
that presented in Fig. 11. It is an illu- 
sion of motion. Hold the drawing ver- 
tically before the eyes, and move it 
slowly up and down. The oblique line 
will appear to slide up and down on 
the vertical line, as though it were not 
attached to it at all. Psychologists tell 
us that this phenomenon is due to the 
fact that the mind underestimates the 
speed at which the drawing is moved. 
It is a good example of the instability 
of a mental standard. It is almost im- 
possible for the mind to form and 
adhere to a stand- 
ard that will not | | | | | 
vary. One might 
as well attempt 


Fig. 8—The Vertical Line 
is Precisely the Length 
of the Horizontal Line 


outstretched arms the width of a door 
and carry the measurement through 
a crowded street to the nearest car- 
penter’s shop. 

An illusion that is responsible for 
the employment of at least a hun- 
dred thousand people, the investment 
of millions of dollars, and the amuse- 
ment of everyone, from the graybeard 
to the urchins of the street, is based on 
the fact that an impression made upon 
the retina remains there for an appre- 
ciable time. We are familiar with the 
old experiment of rapidly revolving, in 
the dark, a stick with a glowing end, 
and the consequent production of a 
ring of fire. Of course, no ring is pro- 
duced, but the illusion is perfect. 

An impression made upon the retina 
by a strong light persists for a tenth of 
a second, sometimes longer. If a series 
of swiftly moving pictures be projected 

upon a screen by a stere- 
opticon, the eye retains the 
impression of each picture 
in the series for at least 
the tenth of a second. If 


there be more than _ ten 
pictures to the second, the 
images gradually overlap 
and melt together, blending 
perfectly into a continuous 


Fig. 9— The Line Outside 

the Square is the Exact movements made in each of 

Length of the Diago- 
nal of the Square 


Fig. 10— The Space at the Right is Equal to the Space 
Covered by the Six Lines at the Left 


picture where the slight 


the component pictures are 
added, making complete 
the illusion of continuous motion. 

An immense enterprise, nation-wide, 
even world-wide, has thus been estab- 
lished with an illusion as its capital 
stock. The moving-picture business 
has invaded every civilized country in 
the world. It is also being rapidly in- 
troduced into the remoter regions of 
the earth, where men and women are 
more primitive in their sociological 
ideas, but enjoy equally with their bet- 
ter educated brothers and sisters, the 
moving scenes “by field and flood.” 

The films are made of celluloid 
wound in reels 
that average 1,000 
ft. in length. 
Each tiny picture 
measures 1 by %4 
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“An immense enterprise, 
nation-wide, even world- 
wide, has been estab- 
lished with an illusion 
as itscapital stock. The 
motion-picture business 
is being rapidly 
introduced into the re- 
mote regions of the 

earth.” 


in., and in an ordinary reel there are 
about 17,000 of them. They are run 


through the machine quite rapidly, 
about 16 to the second, thus consum- 
ing about 16 to 18 minutes for the 


average reel. Occasionally, 
when the proprietor of the 
show is anxious to clear the 
hall to make room for more 
nickels, the reels are run 
through much more rapidly, 
thus producing a peculiarly 
disagreeable, jerky effect. 
The introduction of a care- 
fully adjusted revolving 


camera. One film company is reported 

to pay $7,000 a week royalty on just 

one patent. High-priced stock com- 

panies are employed, whose sole busi- 

ness is to perform “motion plays” in 

front of the camera. Copies 

of these films are sent broad- 

cast over the world, and mil- 

lions of people—5,000,000 

daily—are entertained and 
instructed by them. 

There are 30,000 moving- 

picture theaters in the United 

States alone, It is asserted 

that the people of this coun- 


shutter in front of the lens, try spend $500,000,000  an- 
or elsewhere, does away with nually for this form of amuse- 
the “flicker” that otherwise ment—a sum greater than 
would mar the smoothness the yearly volume of busi- 
of the picture, and which was ness of the Standard Oil 
so marked in the earlier ma- Company. 

chines, Fig. 11—An Illusion of And all this based on an 


Enormous sums are spent 
in the production of films de- 


lineating battle scenes and 
historical pageants. The Transverse 


“Crusader” film, a reproduc- 
tion of certain historical 
scenes of the Middle Ages, is said to 
have cost its producers $100,000. It 
took two years to photograph the 
scenes in all parts of Europe, and up- 
ward of 3,000 people posed before the 


Motion: Hold the 
Book Vertically in 
Front of the Eye at 
the Distance of Best 
Vision and Move It 
Up and Down. The 


Will Appear to Slide 
Up and Down the 
Vertical Line 


optical illusion! 


Line @A recent invention adopted 


by the electric company of 
Strassburg, Germany, is an 
electric transformer by means of which 
the lighting current may be used to 
operate the ordinary electric call bells, 
thus doing away with the necessity of 
stationary batteries in each house. 
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MECHANICAL-HORSE 
EXERCISER 


A mechanical-horse exerciser, de- 
signed for the home or the gymna- 
sium, and meeting with considerable 


The Mechanical-Horse Exerciser of the Royal 
Automobile Club, London 


favor in England, is here illustrated. 
The part of the machine representing 
the body of the horse is of spring-ex- 
tended bellows construction. The 
person exercising climbs upon the me- 
chanical horse, places his feet in the 
stirrups, and starts the ride, the 
springiness of the bellows-like body 
providing a rising and falling motion 
similar to actual horseback riding. 


SMALL MOTORBOAT TOWS 
A WHALE 
A motor fishing dory, equipped with 
a 6-hp. engine, is here shown towing a 
whale into Eastport, Me. The whale 
was captured by Indians of the Passa- 


maquoddy tribe, who live in the vil- 
lage of Pleasant Point on the St. Croix 
River, which is the eastern boundary 
between Maine and New Brunswick. 
The whale was 61 ft. long, with a cir- 
cumference of 31 ft. 


GRINDING A ONE-HUNDRED- 
INCH GLASS DISK 


Because of the difficulty experienced 
by a French glass concern in produc- 
ing a thick disk with a diameter of 100 
in., free from air bubbles and flaws, for 
the reflecting telescope now in course of 
construction at the Mount Wilson Ob- 
servatory, California, it was deemed 
advisable, about 18 months ago, to be- 
gin work anew upon a disk already re- 
ceived but rejected and laid aside. 

An inspection of this disk had shown 
that while there were well defined 
sheets of air bubbles running through 
the body of the glass, they were located 
so deeply in the glass as not to in- 
terfere with securing a perfectly para- 
boloidal surface. Furthermore, the glass 
as a whole seemed to be very firmly 
knit together, in spite of the presence 
of the bubbles. Under these conditions 
the only obstacle to the perfect success 
of the disk as an astronomical mirror 
would lie in the presence of strains in 
the glass which would prevent it from 
maintaining its shape under different 
conditions of temperature. 

The process of shaping the disk was 
therefore commenced, the work being 
carried on in Pasadena. At the pres- 
ent time the fine grinding of the 
spherical surface has been completed, 
and as soon as the polishing is finished 
a series of tests will be made to deter- 
mine if the surface retains a true curva- 
ture at different temperatures. So far 


Towing a 61-Ft. Whale into Port with a 6-Hp. Motorboat 
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The 100-In. Glass Disk for the 100-In. Reflecting Telescope of the Mount Wilson Observatory, on the Grinding 
Machine, Ready for Polishing 


as is possible to judge, no changes have 
taken place in the flaws during the se- 
vere pressure put upon the disk by the 
process of rough grinding. The illus- 
tration shows the disk on the grinding 
machine, ready for polishing. 

In the meantime the French com- 
pany is continuing the attempt to cast 


a disk free from flaws and air bubbles. 
The chief difficulty encountered in re- 
cent trials has been that of annealing 
in such a way as to keep the tempera- 
ture of the entire body of glass uni- 
form. Owing to this difficulty a second 
disk, cast early last year, broke in the 
annealing oven. 


FIRST NURSE OF INFANT TELEGRAPH 


Residing in the city of Washing- 
ton, D. C., is an old gentleman, now 
in his eightieth year, who may be said 
to have been the first nurse of the in- 
fant electric telegraph. His name is 
Alfred G. Hall, and his age sits lightly 
upon him when, with the memory of 
his early experiences still clear in his 
mind, he tells some incident of those 
‘early days “when we considered it a 
marvelous feat that we had gotten our 
telegraph line working all right over 
the tremendous distance between 
Washington and Philadelphia.” 

Mr. Hall was born in Maine in 1831. 
He went to Washington in 1847. 

“It was just about the time of the 
birth of the telegraph,” he said. “My 
brother-in-law, Mr. Donaldson, who 


Was an instrument maker, was a close 
personal friend of Morse; indeed he 
made the first working telegraph in- 
strument for him. Through him I be- 
came interested in the new invention 
and thus became the first manager of 
the first telegraph office established at 
Washington for business in the coun- 
try. This position I held until 1852. 
“In 1852 the line had been extended 
in working order as far as Philadel- 
phia. The president of the company 
operated the Philadelphia key while I 
handled the one here in Washington, 
being manager, operator and pretty 
much everything else around the of- 
fice. In those easy-going days we al- 
ways closed the office at 10 o'clock in 
the evening and nothing could get over 
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the wire after that; night service was 
undreamed of. 

“The telegraphic news for the pz- 
pers was gathered in the most haphaz- 
ard way; rather, it was not gathered at 
all. Anybody who thought he had 
anything worth printing for the Balti- 
more or Philadelphia papers, would 
drep in casually and lay his copy on 
the table. The Associated Press was 
of course a thing far in the future. 

“One day some extra-careful reader 
of a Philadelphia morning paper, after 
close examination, discovered that 
there was no telegraphic news in the 
sheet. Of course that meant Wash- 
ington news. The president called me 
up and asked if there had been turned 
in by anybody the day before, anything 
in the way of press news at the Wash- 
ington office. On examination I found 
that a small batch of stuff had been 
handed the office boy during the day, 
but he had forgotten about it, and I, 
the operator, had overlooked the mat- 
ter when closing business that even- 
ing—such a negligible quantity was 
the telegraphic service of the press in 
those days. 

“Somehow the oversight irritated 
the president and there resulted a 
heated discussion over the wire be- 
tween the president at the Philadel- 
phia key and the Washington force at 
the other end, the conclusion being 
that the entire Washington force—my- 
self—put on his hat and walked out of 
the office. But it didn’t disturb the 
business of the country much, then, 
this sudden cessation of business.” 

Mr. Hall was succeeded by his twin 
brother, and thus was enabled to keep 
as closely in touch with the develop- 
ment of the telegraph as before. He 
mentions an odd rule that for years 
was in force in all telegraph offices 
throughout the country, 

“The operator took the messages 
from a roll of paper tape, like that used 
by the stock tickers of today. On these 
were inscribed the Morse characters. 
As the operators became more profi- 
cient they found that they could read 
by the sound of the click, and so, in- 
stead of laboriously spelling out the 


record on the tape, they transcribed it 
at once into English on a sheet of pa- 
per. This was the unpardonable sin 
in the eyes of the management and 
any operator detected taking a message 
by sound was immediately dismissed. 
It was thought that no man could pos- 
sibly read by sound with any degree of 
accuracy. Today such a thing as read- 
ing from the tape is practically un- 
known.” 

Mr. Hall is the only surviving dele- 
gate to the Convention that nominated 
Abraham Lincoln in 1860, and sent the 
first message announcing it. 

“There was a single key and one lone 
operator in the Wigwam at Chicago 
where the convention was held,” he 
said. “Of course I got acquainted with 
the operator, and, when Lincoln’s nom- 
ination was announced, I went at once 
to the key, and clicked the news to my 
brother in Washington. It was nearly 
an hour before another message was 
sent; for, what with the excitement 
and cheering, even the operator em- 
ployed there forgot that the outside 
world was waiting the news. 

“My brother took my telegram to 
Mr. Wallach, the editor of the Wash- 
ington Star, which was just ready to 
go to press; the latter was skeptical 
about the correctness of the informa- 
tion and the paper was held back more 
than half an hour before the editor con- 
cluded to ‘take a long chance’ and‘ print 
the news.” 

And this was barely 50 years ago! 

“The skepticism with which the gen- 
eral public regarded the telegraph in 
those days seems quite amusing now,” 
continued Mr. Hall. “Even after we 
had been in operation for some years, 
business men were afraid to intrust 
any important matter to what they con- 
sidered such a wholly uncertain mean’ 
of transmission. Prophecies were 
freely made that the telegraph was but 
a fad, a toy, that would soon pass away, 
like a fashion in woman’s dress. The 
result was that for a decade, invest- 
ments in telegraph enterprises were al- 
most uniformly disastrous. One com- 


pany after another started up only to 
go into bankruptcy for lack.of business. 
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It was only after the Western Union, 
getting on its feet, began to absorb the 
numerous little lines that had failed, 


GOLF BALLS ARE IMPROVED 
BY TREATMENT 


Golf balls with cores free from the 
danger of deterioration are promised 
in a recent improvement in their manu- 
facture. For the purpose of increasing 
the resiliency of the balls the vulcan- 
ized-rubber center has heretofore com- 
monly been soaked in a certain chemi- 
cal, but when rubber tape or thread is 
used as the incasing material for the 
center, the prolonged contact between 
this chemical and the incasing ma- 
terial softens the latter, thereby im- 
pairing the state of tension in which it 
has been wound. The result is, on the 
one hand, that the resiliency of the 
center is reduced and, on the other, 
that the elasticity and tensile strength 
of the overlying tape is lessened. By 
treating the rubber center with chloro- 
form it is claimed these disadvantages 
may be overcome, 


AFRICA HAS GREATEST 
HIGH JUMPER 


The feats of Olympic holders of 
world records in high jumping are 
placed in the shade when compared 
with the wonderful high jumps made 
by the long-limbed Watussi of German 
East Africa. They are a tall well- 
made people, with an almost ideal 
physique. Men 7 ft. 2% in. tall are not 
uncommon, yet they are perfectly pro- 
portioned. The shoulders are gener- 
ally powerfully built, yet the waist is 
at times extraordinarily slender, the 
hands are elegant and delicate in form, 
and the wrists of almost feminine grace. 

Among these men have been devel- 
oped the finest jumpers in the world. 
The best jumpers have attained heights 
of over 8 ft., the champion jumper, 
who is shown in the accompanying il- 
lustration, making a jump of 8 ft. 5 in. 
in an exhibition for the entertainment 


that real stability, as a permanent fac- 
tor in the business of the country, was 
acquired by the telegraph.” 


From “In the Heart of Africa ;" Cassel & Co, 


Champion High-Jumper of Africa Making a Jump 
of 8 Ft. 5 In. 


of the Duke of Mecklenburg, author of 
a volume entitled “In the Heart of 
Africa.” 

The Olympian record for the run- 
ning high jump is 6 ft. 3 in., made by 
Harry F. Porter in 1908. The world’s 
record for the running high jump is 6 
ft. 55g in., made by M. F. Sweeney. 


CAccording to statistics just issued by 
the Census Bureau, the value of farm 
property in the United States increased 
100.5 per cent during the last census 
period; the value of the land alone 
having increased 118.1 per cent. 
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THE AEROPLANE AND THE 
SUBMARINE 


In the accompanying illustration is 
shown the shadowy form of a subma- 
rine speeding along several feet under 


Courtesy Illustrated London News 
The Shadowy Form of a Submarine under the Shadow 


of aSwooping Aeroplane 

water, and, falling across it, the actual 
shadow of a war aeroplane swooping 
after it 50 ft., more or less, overhead. 
It is well known, of course, that ob- 
jects under water are visible from a 
height when invisible from the water 
level. 

In recent British naval maneuvers 
one of the naval airmen swooped down 
to within 20 ft. of the top of the peri- 
scope of one of the submarines, follow- 
ing it at that height like a seagull after 
a fish. 


ARCHITECTS’ EXHIBITION 
DRAWINGS ON SATIN 


The damage to water-color and wash 
drawings from handling, and in ship- 
ment to and from exhibitions, is a con- 
stant source of annoyance and loss to 
architects. One architect has solved 


the problem by having all exhibition 
paintings done on satin, as this material 
can be rolled or folded in any shape 
without becoming permanently wrin- 
kled. Colors laid on satin also produce a 
rich and artistic effect, a matter of par- 
ticular importance in exhibition draw- 
ings. 

In this work ordinary water colors 
cannot be used, on account of their 
tendency to spread along the threads of 
the fabric. Japanese colors of a special 
quality are the only ones found suit- 
able. Even with these, the renderer 
must use extreme care, carrying a light 
brush and applying the colors deli- 
cately. 


FIRST CHINESE AIRMAN IN 
AMERICA 
Tom Gunn, Chinaman, who learned 


to fly in California, and is now using a 
machine built to his order and 


equipped with a 60-hp. engine, is 
shown in the illustration posing with 
the American and Chinese flags and a 
prize cup just after a successful flight. 
He is the first Chinaman in America 
to receive a pilot’s license. 


Tom Gunn, Chinaman and Licensed Aerial Pilot 
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MONUMENT TO A CITY ENGINEER 


Nations honor warriors and states- 
men by erecting to their memory 
monuments or statues, but it remains 
for the city of Havana, Cuba, to grate- 
fully acknowledge the services of a 
distinguished engineer by placing the 
handsome marble statue shown in the 
accompanying illustration in Monserat 
Plaza. 

To Francisco de Albear y Lara the 
city of Havana owes its waterworks 
system. The twin masonry reservoirs 
at Palatino and the splendid aqueduct 
from this point to the source of supply, 
making a gravity system carrying the 
pure water of the Vento springs to 
Havana, are more expressive and en- 
during monuments to the memory of 
General de Albear in the eyes of his 
brother engineers, but nevertheless it is 
a matter of gratification to them to 
know that the citizens of a great city 
have thus recognized the services of an 
engineer. 


Monument Designed to Perpetuate the Memory of 
Municipal-Engineer Francisco de Albear y Lara 
of Havana, Cuba 


This illustration of the British battleship ‘‘ Neptune,"’ the flagship of Admiral Sir George Callaghan, 
is a reproduction of a photograph taken while the vessel was leading the ‘‘ dreadnought squadron”’ 


out to sea to meet the third and fifth squadrons. 


The interesting feature of the illustration is the set of 


overhanging davits to which one of the ship's largest boats is attached. 
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SPECIAL LATHE FOR AERIAL FASTER TRANSPORTATION ON 


PROPELLERS 


In the Curtiss aeroplane plant at 
Hammondsport, N. Y., is a lathe espe- 


TRANS-SIBERIAN RAILWAY 


The time of the express trains on 
the trans-Siberian Railway has been 
considerably shortened this 


summer, and a further re- 
duction in the running time 
of 24 hours will be made 
by next year. The time 
of the express trains from 
Moscow to Vladivostock 
is now 8 days 11 hours 35 
minutes; from Saint Pet- 
ersburg to Vladivostok, 9 
days 2 hours. The time of 
the ordinary passenger 
trains from Moscow to 
Vladivostok is 12% days. 

The Russian Minister of 


A Special Lathe Used at the Curtiss Aeroplane Plant for the Turning 
Out of Propeller Blades 


cially constructed for cutting out the 
blades of aerial propellers. The block 
in the foreground is a pattern which 
the lathe automatically follows in cut- 
ting out the new blades, one of which 
is shown in position to be worked 
upon, on the other side of the machine. 


FISH MEAL USED AS FOOD 
FOR COWS AND PIGS 


Pigs and cows enjoy fish dinners pre- 
pared especially for them, in Norway 
and Great Britain, and the cheapness of 
the kind of fish used, together with the 
good results of such feed in connection 
with ordinary foods, may be expected 
soon to put fish on the diet of animals 
in other countries. In Norway cod and 
herring are principally used, according 
to the Revue Scientifique. The codfish 
are dried, first in the air and then in an 
oven, and finally the mass is ground. 
The herring are made into meal by 
boiling and then putting the mass 
through a press. Waste from all sorts 
of fish, and fish which have no value 
as human food, are used in England and 
Scotland, the process being to reduce 
the fish to a coarse flour by steaming, 
drying and grinding. 


Ways and Communica- 
tions hopes before many 
years to provide a six-day 
train from Vladivostok to St. Peters- 
burg. 


REBOUND SNUBBER FOR 
AUTOMOBILES 


Unlike the majority of devices de- 
signed for snubbing or checking the 
rebound of automobile bodies when the 
wheels strike a 
rough bit of road, = 
this, snubber will / 
act only on the 
rebound of the 
weight following 
an excessive deflection of 
the spring springs. 
The method of its opera- 
tion is clearly shown in 
the accompanying draw- 
ing. When the spring is 
deflected from any cause, 
the belt is tightened up by the coil 
spring, which is fitted between two 
shoes, one of which is attached to the 
casing; and when the main spring re- 
covers as the load is lifted, the strap 
pulls taut upon these *shoes, the coil 
spring resisting the pressure and slow- 
ing down the action of the strap. The 
more severe the rebound, the greater 
the resistance of the strap. 


} 
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A Methanical Shoveling Device Handling Rock 


MACHINE FOR HANDLING 
ORE AND ROCK 


A new mechanical shoveling ma- 
chine which can be used under a va- 
riety of conditions is being placed on 
the market by a concern in Knoxville, 
Tenn. Using almost any type of mo- 
tive power, this machine is adapted for 
such special lines as loading coal or 
other material from the floor into pit 
cars, for the mining of ores and other 
materials in open trench work, to strip 
the soil from horizontal mineral de- 
posits, to take the place of stock-house 
crews in blast-furnace work, to exca- 
vate rocks after blasting, and other 
similar work. 

The machine, which may be oper- 
ated by one man, is self-propelling in 
either direction at variable speeds. In 
operation, the shovel at the right end 
of the machine is forced under the 
material to be handled, by the forward 
movement of the entire machine, and 
when filled tilts back and discharges its 
load upon the conveyor. 


PICKING FLOWERS WITH A 
SHOTGUN 


The assertion that a shotgun is an 
efficient implement for the picking of 
flowers could with all justice be con- 
sidered ridiculous, yet this was the 
means by which the famous botanists, 
Mr. and Mrs. P. Amaury Talbot, 
brought down many of the most valua- 
ble specimens gathered by them in 
Africa. They brought back to Eng- 


land some 2,000 varieties of plants, of 
which about 10 per cent are expected to 
prove new discoveries, from an almost 
unknown part of Southern Nige- 
ria, where scarcely a white man, and 
certainly no white woman, had pene- 
trated before. Many of these speci- 
mens grew on trees, at such heights 
that the only way to secure them was 
by shooting them down. 


COMBINATION ELECTRIC 
TOOL FOR GARAGES 


A practical and handy combination 
electric tool for use in the private 
garage is shown in this drawing. Not 
only can it be used for drilling, but also 
for buffing, and for such home repairs 
as bench grinding for taps, dies and all 
kinds of edge tools; for lathe grinding, 
and for internal and external work. Its 


A Handy Electrically Driven Combination Tool for 
the Private Garage 


weight is only 10 lb., the motor de- 
velops 75 hp., and the speed is variable 
between 2,400 and 4,000 revolutions per 
minute. 


CA female draftsman has been ad- 
mitted to the American Society of 
Engineer Draftsmen, 
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Eighteen Streams from High-Pressure System, Forming a Veritable Wall of Water 


HIGH-PRESSURE SYSTEM 


High-pressure pipe-line service is 
being generally adopted by all large 
American cities. The latest to install 
this protection against fire is Balti- 
more, Md., where a system has just 
been completed at a cost of $1,000,000. 

The system in Baltimore embraces 
features that are novel, the chief one 
being the absence of fire plugs. At va- 
rious places on the line of pipe are 
manholes, and the plugs, such as shown 
in the accompanying picture, are car- 
ried by the motor hose wagons. These 
plugs, each of which carries four con- 


Plug of High-Pressure Pipe-Line System 


IS CITIES’ PROTECTION 
nections for as many lines of 4-in. hose, 
are screwed to the feed pipe. A lever 
turns the water into the plug, and as 
each of the four connections has its 
own pressure regulator, it is possible to 
use four streams, each at a differ- 
ent pressure. 

Some idea of the wall of water that 
can be formed for the protection of 
buildings can be gained by the other 
picture, which shows 18 streams con- 
centrated during a test which was 
made May 20. 


PIER TELEPHONE LINES FOR 
OCEAN LINERS 


Direct connection between transat- 
lantic liners and the telephone system 
of New York, while the steamships 
are at their piers, is now being made 
possible by the New York Telephone 
Co. Coin-box telephones are installed 
on several of the liners, notably those 
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of the Cunard line, and when the ves- 
sels reach their piers representatives 
of the telephone company immediately 
establish connection with the shore 
service by plugging a flexible cable 
from a box on the wharf to another on 
board the ship. Passengers are thus 
enabled to telephone to friends before 
disembarking. 


REMARKABLE ELECTRIC- 
SERVICE HOTEL 


A remarkable hotel, every part of 
which will be operated by electricity, 
even to the serving of guests in the 
dining rooms, service in the rooms, 
and the opening and closing of win- 
dows, is to be built in Paris by M. 
Georges Knap, a well-known electri- 
cian whose wonderful electrical house 
near Paris was described and _ illus- 
trated in this magazine a year or so 
ago. 

The dining-room arrangement is 
clearly shown in the accompanying 
illustration. The kitchen is directly 
underneath it, and directly under each 
table in the dining room is a kitchen 
table from which rises the framework 
of an elevator which terminates in the 
top of the former. The bronze lamp 
standard of each table is fitted with a 
microphone-telephone, and the person 
giving the order simply speaks in the 
direction of this standard, and as soon 
as the dish ordered is ready it makes 
its appearance up through the center 
of the table on a silver tray. Used 
dishes are returned to the kitchen in 
the same manner. 

Part of the ceiling of the reception 
or rest rooms and the bedrooms acts 
as a telephone transmitter. The guest, 
on awakening in the morning, only has 
to push a convenient button and speak 
his or her desires in the direction of the 
ceiling ta obtain instant service. If 
it is a window to be opened or closed, 
this is accomplished in a few seconds 
after the request by electrical machin- 
ery, and if it is a cup of tea or coffee, 
or a complete breakfast or luncheon, 
this, too, will be forthcoming in short 
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Arrangement of the Electrically Served Dining Room 
of an Electrically Operated Hotel to be Built in 
Paris 


order, the meal making its appearance 
on the top of a table placed conven- 
iently beside the bed, so that the occu- 
pant need not rise. 


259 
| 
} 
iN 
ZS 
i 
Pe 
| =) | 
j 
} 
\\ 
/ 
/ \ 


260 POPULAR MECHANICS 


Typical Chinese Gunboat, the Principal Duty of Which is to Run Down the Pirates That Infest Inland Waters 


CHINESE GUNBOATS 


The type of Chinese gunboat pic- 
tured in the accompanying illustration 
is very common on the inland water- 
ways of the coastal plain of China. The 
boat itself is almost identical with the 
ordinary cargo craft of similar size; 
although its lines are generally a little 
finer, to give it an increase in speed. 
Otherwise the gun in the bow and the 
blue and white striped awning are 
the only distinguishing features. The 
armament consists of a single smooth- 
bore muzzle loader, the bore in this 
case being about 244 in. On a peace 
footing there are about five men in the 
crew. 

Nominally, these craft are for polic- 
ing the smaller rivers, creeks, and 
lakes which are infested with pirates; 
actually, their principal duty is escort- 
ing and saluting higher officials. 
Some years ago when the viceroy at 
Hankau returned from a protracted 
visit to Peking, no less than 50 of these 
gunboats were lined up along the bank 
of the Yangtze to salute him. The 
only limit to the number of guns 
seems to be the supply of ammunition, 
for in this case the firing continued for 
several hours, 


Usually, when not saluting, the 
boats tie up to the bank adjacent to 
the native village of the captain, 
where they remain until a case of 
piracy more flagrant than usual oc- 
curs, possibly involving a petty official 
who has been seized for ransom or 
robbed and caned. Then peremptory 
orders are sent out to the commander 
and captains of the fleet nominally 
patrolling the district in which the pi- 
racy occurred, to capture forthwith 
the offenders or to suffer disgrace. As 
a penalty is certain to be inflicted in 
case of failure, some prisoners are 
always produced, to be later beheaded. 
In the rare instances where a pirate is 
captured red-handed he is put to death 
by the “ling-chi” or one thousand cuts. 

It is not often that the gunboats use 
their armament in attack; but occa- 
sionally they let fly at close range a 
charge of chilled cast-iron slugs, with 
results generally disastrous to the 
enemy. 


GThe placement of 97,751 cu, yd. of 
concrete at the Miraflores locks of the 
Panama Canal in April is a record, ex- 
ceeding previous monthly records at 
any of the locks, 
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CUTTING DOWN PITTSBURGH’S “HUMP” 


By HARTLEY M. PHELPS 


At Pittsburgh, Pa., they are cutting Monongahela and Allegheny Rivers, 
down a hill that cov- which unite a mile 
ers 15 blocks in the _Y_' west of the hill to form 
heart of the city. It 
is one of the most im- 
portant improve- 
ments ever under- 
taken by an Ameri- 
can municipality— 
certainly the most 
important ever 
started in Pitts- 
burgh; for it means 
the removal of an im- 
pediment to the ex- 
pansion of the busi- 
ness district east- 
ward. This eleva- 
tion, locally known 
as the “Hump” or 
Grant’s Hill, has 
been the cause of one 
of the greatest con- 
gestions of business 
and traffic that ever April and is now well 
afflicted a large city, under way with steam 

The hill extends in a north and diggers and gangs of workmen. 
south line across The total cost 
the peninsula on . is estimated at a 
which downtown million dollars. 
Pittsburgh is built, The contract for 
the waterways the excavating 
forming the penin- was let for $671,- 
sula being the 000; and the ex- 


the Ohio. Its greatest 
Fifth Avenue, elevation or summit 
is 45 ft. or so above 
Odjection- the plain below the 
able“Hump” hill; and the work 
now going on is the 
cutting down of the 
streets from 18 ft. to 
lesser depths, depend- 
ing on the slope. 
Fifth Avenue, the 
city’s main retail ar- 
tery, passes over the 
hill at its greatest 
elevation and here, in 
front of the famous 
Allegheny County 
courthouse the deep- 
est cut is being made. 
Work was started 
about the middle of 
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pense of replacing sewers, water pipes, 
electric conduits, street-car_ tracks, 
etc., will exceed $300,000. The public- 
service corporations are defraying 
part of the cost. The damages, if 
any, will be small, as more than 70 per 
cent of the owners of abutting property 
have signed waivers for the same. As 
a matter of fact, every foot of realty 
within the “Hump” zone will be bene- 
fited. The property owners will have 
to pay the expense of lowering their 
lots, but, fortunately, the substantial 
buildings within the zone were built 
with the cut in view. Among these 
are the magnificent Frick office build- 
ing, 21 stories high; the Carnegie 
building; the Hotel Henry, and the su- 
perb courthouse, Richardson’s master- 
piece, which cost nearly $3,000,000. 
The cut will vastly improve the court- 
house, which will be above the new 
grades, whereas it now stands in a 
sunken court 10 ft. below the summit 
of the hill, 

The present grade of Fifth Avenue 
on the hill is 7.44 per cent, that is a 
rise of 7.44 ft. to the hundred; but 
after the cut it will be an easy grade 
of half this. Grant Street, which runs 
north and south in front of the court- 
house will be level. According to the 
engineers’ estimates there are 143,000 
cu. yd. of earth, including much rock, 
to be removed. The first shovelful of 
earth was lifted by Mayor William A. 
Magee with a silver spade which is 
now a relic of the improvement. 


Owing to the fact that great incon- 
venience would be entailed to business 
men and owners of office buildings 
were the entire district to be torn up at 
once, only half of the work is to be 
done this year. Next year it will be 
completed. 

Of equal importance with the paring 
down of the “Hump” is the compre- 
hensive widening of important streets, 
which work is being carried on simul- 
taneously. Oliver Avenue, Diamond 
Street, Strawberry Way and Cherry 
Way are being broadened and the fine 
Grant Boulevard is being extended to 
Grant Street, thus affording a direct 
route for vehicle traffic to the popu- 
lous eastern parts of Pittsburgh. 
These improvements will vastly lessen 
the intolerable congestion that now 
makes the lower part of the city re- 
semble the southernmost district of 
Manhattan, or the old part of Boston. 

When the hill is cut down improve- 
ments to the value of $30,000,000 or 
more are to be made. H. C. Frick 
owns three blocks on Grant Street, on 
one of which it is said the Pennsyl- 
vania Railroad is to build a magnifi- 
cent downtown depot. The Hostetter 
estate is to erect a great skyscraper, 
and stores and office buildings galore 
will be built. At present most of the 
buildings on the “Hump” are of ordi- 
nary antiquated character. Real-estate 
values will be doubled and the im- 
provement will undoubtedly pay for it- 
self in a couple of years or so. 


HIGHEST AND LOWEST POINTS IN UNITED STATES 


The highest point in the United 
States is Mount Whitney, Cal., 14,501 
ft. above sea level. Although at this 
great elevation perpetual snow might 
be expected to exist, the summit of 
the mountain is said to be invariably 
swept bare by the winds. Several years 
ago a survey was made from Los An- 
geles direct to the summit of the peak, 
and on its summit a special aluminum 
tablet was placed. The next highest 
prominent mountain in the United 


States is Mount Rainier, Wash., also 
called Mount Tacoma, which is about 
14,360 ft. This majestic peak is in large 
part a vast glacier, and as the apex 
of the mountain is a huge snowbank 
of unknown depth, but estimated to be 
from 60 to 70 ft. and varying from 
season to season, the altitude of the 
mountain is not constant. Its highest 
rock portion is probably at least 200 ft. 
below that of Mount Whitney. 

sy a curious freak of nature one can 
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Mount Whitney, Cal., 14,501 Ft. above Sea Level: the Top of the United States; the Summit of the Peak was 
Surveyed by George R. Davis, Topographic Engineer of the United States Geological Survey 


stand atop of Mount Whitney, the 
highest point in the United States, and 
look down, through the clear atmos- 
phere, upon the lowest point in the 
United States, only 92 miles distant, 
but 276 ft. below sea level, a difference 
in altitude of 14,777 ft. This lowest 
point is three miles from Bennett's 
Well, which is a running spring of 
really good water, in Death Valley, 
Cal. The well is 10 ft. above the lowest 


point of the most desolate and forbid- 
ding region in the country. 

Death Valley was once, many thou- 
sands of years ago, a great land-locked 
lake, and its floor is now incrusted in 
many places with deposits of salt, 


borax, soda, potash, and other miner-- 


als, the most abundant of which were 
concentrated and deposited in beds 
when the ancient lake finally dried up. 
The famous 20-mule borax team oper- 


In the Bottom of Death Valley, the Lowest Point in the Country, Showing the Old Road to Bennett's Well 
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ators hauled borax from these deposits 
in the old lake bed for many years, and 
in fact are still mining borax in this 
desolate region. 

It is a rather singular fact that 
throughout the great Rocky Mountain 
and Sierra Nevada systems in the 
United States, while there are a large 
number of very high peaks, several 
above 14,000 ft, and very many nearly 


14,000, there is no one peak which 
stands out distinctively above all the 
others. In Mexico, Popocatepetl and 
Orizaba both rise above 17,000 ft., and 
in Alaska, Mount McKinley is 20,300 
ft., while Mount Foraker, a sister peak, 
is 17,500 ft. high. Either of these Alas- 
kan peaks would make the highest 
mountains in the United States proper, 
great as they are, appear small. 


OLD BUS IS CONVERTED 
INTO CARAVAN 
An Englishman who enjoys long 


wandering trips along many quiet by- 
ways of rural England has provided 


EFFICIENCY ENGINEERING 
FORTY YEARS AGO 


A method utilizing racial pride 
as an aid to efficiency, practiced 40 
years ago in the building of a large 

banking house in  Phila- 


delphia, is described by a 
correspondent of  Engi- 
neering News. The rate of 
hod-carrying ladders 
for three stories was raised 
to a maximum in this 
way: The trick was to 
find a negro with a good 


This Motor Caravan, Geechee of a Chassis of About the Year 1902, 


sound heart and a first- 
class pair of lungs, on 
a stout pair of legs. This 
darky was paid $5 a day 
at a time when the other 
hodearriers got $2.50. 

But the condition on 
which he worked was that 
he should break the record 


Provided with a Body of an Old Horse-Drawn Omnibus, was Put and lead the line up the 


Together by an “Open Road” Enthusiast for Usein Rural England 


himself with a somewhat unusual cara- 
van in the form of a motorbus. The 
chassis is a 12-hp. Milnes-Daimler, of 
about the year 1902, upon which was 
placed the converted body of an old 
horse-drawn omnibus which spent its 
youth and middle age in traveling Lon- 
don streets. 

In a boxlike addition at the rear of 
the omnibus body is a kitchen range, 
which, in addition to its use as a cook 
stove, serves to warm the interior of 
the caravan. Coal is kept in a box be- 
neath the range, and a long box on 
the roof serves to store the camp 
outfit, 


ladder. The rest of the line 
in that day were Irishmen. There- 
fore, they hated a darky and on gen- 
eral principles asserted the superiority 
of the white man. They had to be con- 
sistent to their assertions and prin- 
ciples. The result was a stream of 
brick-laden humanity mounting up 
those ladders with a celerity not to 
be beaten by the methods of a modern 
efficiency expert. 


(The Chinese name for their new Re- 
public is “Chung Hua Min Kuo” 
which, translated, is Middle Flowery 
People State. 
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OIL-WELL GAS LIQUEFIED FOR 
CONSUMPTION 


A new liquid gas now being placed 
on the market is prepared from 
“heavy” natural gas, particularly the 
waste gas which accumulates in the 
pipes of oil wells. This raw product 
is a waste material, never utilized until 
the present. To prepare the new 
liquid gas, the natural gas is com- 
pressed and cooled, and the heavier 
parts which condense are separated. 
The lighter parts are next condensed, 
and are forced under pressure into 
a vessel called the “rectifier,” where 
they come in contact with coils 
containing superheated steam, and are 
completely vaporized. The gases then 
pass in succession a series of coils, 
each heated to a somewhat lower tem- 
perature than the preceding one, and 
these coils separate the gases, by a 
selective action based upon the critical 
temperature of each gas, into a series 
of products. The gas, methane, so ob- 
tained is used to operate the gas 
engines which are used in the compres- 
sion of the gas, and the other gases 
are liquefied for heating and lighting 
purposes, This liquid gas is a per- 


fectly transparent liquid, which re- 
mains in the liquid form when under 


Suitcase Portable Apparatus for Using Liquid Gas in 
Reading Lamp 


a pressure of 500 Ib. to the square inch, 
changing to gas under less pressure. 


One volume of liquid produces 350 vol- 
umes of gas, and the heating power 


Storage Tank of Liquid 
Gas Housed on Outside 
of Building 


of this gas is claimed to be four times 
that of coal gas. 

The ordinary house tank for the 
storage of the liquid gas is about 52 
in. high and 81% in. in diameter, It 
may be placed in a housing located 
just outside the building, as shown in 
one of the illustrations, and holds the 
equivalent of 2,000 ft. of ordinary city 
gas. By means of a reducing valve the 
liquid from the cylinde® changes to 
gas at a pressure just about the same 
as that used in the ordinary gas sys- 
tems for house lighting. 


CA woman in Boston, Mass., received 
word one day that her brother was 
dead and a week later was startled to 
see his face and figure shown promi- 
nently on a moving-picture screen 
during the course of a show that de- 
picted scenes hundreds of miles from 
any point she had ever known her 
brother to visit, 


A { 
| 
i _ 
. 
| 
\) 
| 
| | 


266 POPULAR MECHANICS 


THE U. S&S. S. “ARKANSAS” IN 
DRYDOCK 
The enormous bulk of the super- 
dreadnought “Arkansas,” one of the 
latest additions to the U. S. Navy, is 


PLOWED FIELD AS HIGH- 
VOLTAGE CONDUCTOR 
One of the large hemp-center 


stranded copper wires of the Central 
Colorado Power Co.'s 100,000-volt 


The U.S. S. “ Arkansas” Tested the Capacity of the Drydock 


at the League Island Navy Yard 


here shown at the League Island Navy 
Yard, where she was towed to be 
painted and finished. The big vessel 
was docked with difficulty, and little 
room remained at the sides of the dock 
when she was finally warped in. 


@In London one of the important at- 
tachés of a prominent theater is a 
young woman, “the whisper girl,” 
whose business it is to receive tele- 
phone calls for the patrons of the show, 
thus saving them the annoyance of 
leaving their seats unless it is abso- 
lutely necessary. 


transmission line broke re- 
cently, allowing the two 
ends to fall to the ground 
in a plowed field. The 
time the break occurred 
was one o'clock in the 
morning, and the system 
was carrying 3,700 kw., 
but the ground connection 
thus established continued 
to carry the load without 
incident for several hours, 
according to the Electrical 
World Magazine. During 
this period one of the wires 
finally burned back to the 
point where it hung sus- 
pended from the tower, 
thereby setting up a series 
of arcs between wire and 
ground and causing surges 
which attracted the attend- 
ant’s notice by the swing- 
ing of the station-instru- 
ment needles. When the 
trouble was located the 
stranded conductor  be- 
tween the towers was 
found in the shape of a 
number of short sections 
averaging 6 in. in length, 
and below the end of each 
was a cone-shaped forma- 
tion in the clay soil, where 
the earthy matter had been fused to a 
mass of slag. As each section of con- 
ductor burnt off, the live end left had 
apparently established a new point of 
contact, about 6 in, from the end, where 
it was in turn severed. Some of the 
slag masses or fulgurites measured 
6 in, in diameter at the top, tapering 
to 2 in. at the tip, 18 in. below the 
ground, and the surface of each was 
covered with numerous little spines or 
roots, apparently marking the points 
where the current entered the sur- 
rounding earth. In other places the 
fused mass lay in the direction of the 
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line, and for several feet around this 
the ground was too hot to stand upon, 
even three hours after the current had 
been shut off. 

Since the accident the field has been 
replowed, bringing to light numerous 
sections of the once molten, glassy 
path which joined the conductors. 


BRIGHT GOOSE TRAINED TO 
DO TRICKS 


A trainer of birds and animals in 
London has trained a goose to a de- 
gree of cleverness said to be truly re- 
markable. The owner explains that al- 


& 
though he has been teaching tricks to 
birds and beasts for the past 30 years, 
this is the first intelligent goose he has 


found. It accomplished all the usual 
tricks taught to animais for exhibition 
purposes, such as picking out cards, 
counting, ringing the lunch bell, tak- 
ing the contents out of baskets, etc. 


MOTOR BUS VS. TRAMCAR 
IN LONDON 


Motor omnibuses will not entirely 
supplant the electric tramcar in Lon- 
don for some time, if a recent report 
of the Highways Committee of the me- 
tropolis, which considers both forms of 
transportation, receives due considera- 
tion from the British Board of Trade. 


The Trained Goose 


Last January the Roads Improve- 
ment Association complained to the 
Board of Trade, alleging that the mu- 
nicipal tramway cars obstructed the 
streets. After careful investigation as 
to the relative number of passengers 
carried by busses and tramears, the 
committee found that more passengers 
used the cars than rode in the busses; 
and, in fact, that the cars were capable 
of handling more than the busses. The 
report states that, as there was ample 
accommodation for the passengers in 
the cars, and these were in operation 
before the busses on the same routes, 
it is the latter that obstruct the streets. 


Partaking of Lunch 
from a Table and 
Ringing the Bell for 
Luncheon 


The enormous vehicle traffic of Lon- 
don’s streets is indicated in the report. 
To obtain necessary information, ob- 
servations of bus traffic were made be- 
tween 9 a, m, and 5 p. m. af busy cen- 
ters. At Charing Cross, Piccadilly and 
Oxford Street 5,480 busses were noted, 
an average of 685 an hour. The aver- 
age number of passengers in each, 
however, was only 10.97. The report 
suggests that the association’s charge 
that the tramways run too many cars 
applies equally to the bus companies. 
In practice, it is said, the council oper- 
ates, between 10 a. m. and 4 p. m., only 
69 per cent of the number of cars run- 
ning morning and evening. If electric 
cars were entirely withdrawn, says the 
report, and the same seating capacity 
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had to be provided by busses as is now 
furnished by the cars, 2,688 busses, or 
an increase of 114 per cent, would be 
required during fine weather, while 
during inclement weather, when only 
inside seats could be used, 5,712 busses, 
or an increase of 354 per cent, would 
be required. 


NEW ELECTRIC-WIRE 
CONNECTOR 


An electric-wire connector, which 
eliminates the necessity of soldering and 
winding tape 
on joints in 
electrical instal- 
lation and fix- 
ture wiring, is 
shown in the ac- 
companying  il- 
lustrations. The 
interior con- 
struction of the 
device, which is 


2 in. long and 
58 in, in diame- 


ter, is clearly 
shown in one of 
the drawings, in- 
dicating how 
each wire is 
wedged into place. The loosening of 
two screws is all that is necessary for 


Interior Construction of New Electric-Wire Connector 


the removal of a fixture connected up 
by it. 


COOLING POWDER MAGAZINES 
ON FRENCH WARSHIPS 


Earnest attention has been given by 
the French naval experts to maintain- 
ing a pleasant, moderate temperature 
in the powder rooms of the two latest 
French battleships, owing to the awful 
lesson of the explosion of the battleship 
“Liberté” which was believed to be at 
least in part due to too high tempera- 


ture in the magazines. A simple, light- 
weight, easily maintained refrigerating 
apparatus has been adopted, which the 
designers believe to be far in advance 
of other systems for this purpose. It 
is a development of the Leblanc sys- 
tem, the cooling resulting from the 
rapid evaporation of a fine spray of 
water when a current of air is passed 
through it. The more rapidly the vapor 
is drawn off, the more cold results, and 
in these model systems four electric 
rotary pumps draw off the vapor at an 
exceedingly high rate. The machines 
weigh only half as much as carbonic- 
acid machines of equal efficiency ; they 
do not need a constant supply of chem- 
icals, which might be difficult to ob- 
tain under war conditions, and they 
operate with practically no noise, 


NATURE OF GLARE FROM 
WHITE PAPER 


An analysis of glare from paper is 
made by a writer in the Electrical Re- 
view and Western Electrician. It is 
well known, he says, that glare in any 
of its forms diminishes the effective- 
ness of an illumination. We are able 
to see printed letters because of the 
contrast between the dark letters and 
the bright background. The reflec- 
tion from commercial papers is a com- 
bination of diffuse, or widely spread 
out, reflection and specular, or mirror- 
like, reflection. The greater the amount 
of diffusely reflected light compared 
with the specularly reflected, the less 
is the annoyance from glare. 

Those who have difficulty in forming 
an idea of these two kinds of reflection 
can construct a model of a semidiffus- 
ing paper by placing a clear, plane 
sheet of glass over a white, mat sur- 
face, such as a blotting paper. The 
glass will reflect specularly, while the 
blotting paper reflects diffusely. 


CA new product of seaweed, “nor- 
gine,” used for softening textile goods, 
is being manufactured in Norway. It 
is made from kelp, which consists of 
the ashes of the seaweed Laminaria. 
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Courtesy Engineering News 


Combined Coal Unloader, Crusher, Weigher and Elevator. A, Belt Conveyor; B, Bucket Elevator; C, Hopper; 
D, By-Pass Chute; E, Feeder; F, Flap Gate; G, Weighing Hoppers 


COMBINATION COAL DOCK, 
ELEVATOR AND CRUSHER 


The coal dock of the New York Rail- 
ways Co., New York City, has an in- 
teresting system of taking fuel from 
barges, and crushing, weighing and de- 
livering it to conveyors in the monitor 
of the power house, 138 ft. above the 
ground. The boom of the hoist is at a 
height of 60 ft. and between this eleva- 
tion and the ground is a collecting hop- 
per, a crusher, and the storage and scale 
hoppers. The coal, after discharge from 
the grab buckets, which take it from 
the barges, passes through a descent of 
about 40 ft. in which it is crushed and 
weighed. Then the endless chain of 
buckets elevates it 120 ft. to an in- 
clined belt conveyor, which delivers to 
the conveyors in the power house. 


ALCOHOL FOR HEATING NEW 
FREIGHT CAR 


Denatured alcohol is the fuel used 
to heat a specially constructed freight 
car, manufactured by a Chicago com- 
pany. The heating apparatus consists 
of a fuel-supply tank underneath the 
car equipped with special burners, the 
heat from which is carried by longi- 
tudinal ducts under the floor of the car 
and at its end ascends to the roof. In 
this manner the heat is circulated uni- 
formly throughout the car. 


CA new electric lamp with a filament 
so closely wound that it resembles a 
mantle for an incandescant gas lamp 
has been successfully tested in the 
French lighthouse service. 
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STONE BRIDGE REINFORCED WITH CONCRETE 


A stone arch bridge on the Chicago 
& Alton Railroad between Alton and 
been 


Jerseyville, Ill, having 


Stone Arch Bridge on Chicago & Alton 
Railroad before Repairs 
structed for much lighter 
traffic than at present, be- 
gan to break at the nar- 
rowest portion of the piers. 
The upper portions of the 
arches, however, were in 


con- 


ing steel bands around the piers and 
reinforcing with concrete in the man- 
ner shown. The bases of the con- 
crete reinforcing are 8 ft. 
below the surface. 


(The new annex of one of 
the big hotels in Boston 
has been furnished with 
fireproof steel furniture. 


good condition, and re- 
pairs were made by plac- 


After the Steel Bands Had Been Placed and Concrete Built Up 


around Each Pier 


Hand Loop on Eye of Mooring Cable, Designed to 
Protect the Sailors from Injury 


HAND LOOP FOR MOORING- 
CABLE EYES 


The Pittsburgh Steamship Co., which 
operates 106 big freight boats on the 
Great Lakes, has equipped all the wire- 
cable mooring lines used on these ves- 
sels with a hand loop, the purpose of 
which is to prevent the sailors from 
losing fingers while dropping the lines 
ever dock piles. A small loop of %4-in. 
cable is attached to the end of the 
mooring eye in the manner shown. 
Previous to this arrangement the men 
had to take hold of the sides of the 
eye and often got their fingers caught 
between the pile and the cable. 


@Less than 3 per cent of the land in 
Norway is under cultivation; 25 per 
cent is covered with forests and the 
remainder consists of moors, moun- 
tains, lakes and marshes. 
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A Reproduction from a Photograph Taken with a Camera in Which a Very Small Hole was Used 
to Admit the Light for Exposing the Plate 


MAKING PICTURES WITHOUT CAMERA LENS 


Over 300 years ago, Porta, an Ital- 
ian naturalist invented the camera ob- 
scura in which a pinhole played the 
important part in producing nature 
pictures on a screen. Not until Da- 
guerre perfected the process of fixing 
the pictures to make them permanent 
did the camera come into prominence. 


Whilethe 


fusion of focus and an equal softness. 
The only purpose of a lens, then, is to 
obtain speed. The pictorial lens now 
so popular is one with which it is im- 
possible to obtain a sharp focus and for 
this reason the pinhole process can be 
made to answer the purpose of the 
modern lens in many instances. 

The illustra- 


pinhole was the 
forerunner of 
the lens, its use 
in making pho- 
tographs was 
overlooked un- 
til artists and 
photogra- 
phers realized 
that there are 
no pure blacks 
or whites in na- 
ture, that the 
eye does not see the nearby object and 
the distant village at the same time 
with equal sharpness, and they agree 
that a sharp definition is not necessary, 
in fact would be inartistic. Consider- 
ing these facts, instead of using the 
modern anastigmat lens, the pinhole 
produces the picture desired with a dif- 


A Picture Which was Made with an Ordinary Box of 
About 4-In. Focal Length, Using a Pinhole . 
Substitute for a Lens in a 


tions, showing 
the Field Co- 
lumbian Muse- 
um and the 
Japanese build- 
ings in Jackson 
Park, Chicago, 
were made with 
an exposure of 
one minute, the 
focal length be- 
ing about 4 in., 
box with 
a pinhole substitute for a lens, which 
is illustrated in Fig. 1. The box 
was made with inside dimensions 4 
in. larger than a 5 by 7-in. dry plate, 
and a focal length of 4 in. The back of 
the box swings on hinges and a hook 
hasp holds it against the box end. 
The box is not hard to make and the 
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Two Forms of Homemade Boxes, One with a Fixed Distance and the Other Telescoping, Used to Make 
the Photographs Reproduced in This Article 
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The Focal Distance in Producing This Picture was 13 In. The Two 
Pictures, Taken from the Same Distance, Show the Relative Sizes 
Obtained with Different Focal Lengths 


only essential part is to have it per- 
fectly light-tight and coated on the 
inside with a dull black paint. In this 
instance the plate was put in the box 
in the dark room and fastened with 
thumb tacks at each corner. A better 
way would be to fasten small pieces of 
wood with hot glue to the inside hinged 
back cover as shown at A, Fig. 1, to 
make grooves for the plate. 

The pinhole was made in a 2-in. 
square piece of brass on which a shut- 
ter was mounted to swing easily on a 
screw. The pinhole, which is the es- 
sential part, can be made by locating 
the exact center of the brass and driv- 
ing a very sharp-pointed instrument 
into the metal, not to puncture it, but 
to make the metal bulge a little on the 
opposite side. This bulge is cut 
through by using a very fine stone or 


The Plate for This Picture was Exposed 
rE a Pinhole at a Focal Distance 
of 4 In. 


emery cloth on a stick. The 
rubbing should only continue 
until a very tiny hole is pro- 
duced. The metal then should 
be blackened so that no reflec- 
tions can be produced from 
the bright parts. 

The bulged side of the brass 
is placed on the end of the 
box over a hole that is bored 
in the wood to receive it. 
After the plate is fastened to 
the box with screws, the shut- 
ter is cut from another piece 
of brass and attached over the 
pinhole, as shown, so that it 
will swing easily yet not too 
freely. As stated betore, the 
plate is placed in the box in the dark 
room, the shutter closed and the cam- 
era taken to the object to be photo- 
graphed. The process of setting the 
camera and making the exposure is 
similar to using an ordinary box 
camera. 

To go into this work deeper, a cam- 
era shown in Fig. 2 can be constructed 
which will give the operator a chance 
to do considerable experimenting. The 
illustration of the church was made 
with a pinhole for a lens, the camera 
being at the same distance from the 
edifice in both exposures. This illus- 
trates that the reversed picture thrown 
on the screen can be changed in size 
by a difference in the focal length. 
The smaller picture was taken with a 
focal length of 4 in. while the larger 
one was made with this distance being 
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13 in. The definition is not so good in 
the long focal length as in distances of 
from 4 to 6 in. The exposure for the 
4-in. focus being 1 minute and for the 
13-in. focus twice as long. 

The construction of this camera can 
be more elaborate. Grooves may be 
cut as shown at B to hold a plate 
holder. A spring clip is attached in 
the upper and lower part of the box to 
hold the plate holder tightly against 
the front part of the groove. The use 
of a plate holder makes it desirable to 
use a ground glass. Such a glass can 
be easily mounted in a frame which 
has the same outside dimensions as 
the plate holder and is inserted in the 
same manner. The use of a plate 
holder gives the operator the same 
privileges as if using an ordinary hand 
camera. The camera is made of two 
boxes, one to fit in the other so that 
they will telescope and produce a vary- 
ing, focal length. The construction of 
the front box is very similar to the 
first with the exception of the back, 
which is left off to receive the smaller 
box and then the back is placed on the 
latter in a similar manner, or grooves 


made as described to hold the plate 
holder. 

The pinhole for the latter described 
camera is made in the shutter part and 
a much larger hole is drilled in the cen- 
ter of the plate. The shutter in this in- 
stance has two holes, the one at C is 
jg in. in diameter and is used in set- 
ting the camera and finding the focal 
length for the size desired. The other 
one, D, being the pinhole. After the 
camera is set, the shutter is left central, 
which covers the large hole in the 
plate. The lower part of the shutter is 
moved to the left, which brings the pin- 
hole over the hole in the plate to make 
the exposure. On either shutter pins 
are located for stops to keep it from 
passing too far over the hole in the 
plate, and care must be taken to have 
the shutter carying the pinhole so ad- 
justed that it will not move from any 
slight jar after it is set for making the 
exposure. 

The pinhole may not be a satisfac- 
tory substitute for the modern highly 
developed photographic objective, yet 
very interesting and unusual pictures 
can be obtained with it, 


APPARATUS FOR PERFORMING OPERATIONS 
ON THE CHEST 


The development of surgical skill 
under the modern aseptic or clean 
method has enabled the surgeon to 
invade many cavities and attack many 
organs of the body which were hither- 
to forbidden ground. The chest cavity 
may now be opened for the removal 
of collections of pus, to remove for- 
eign bodies, to open abscesses in the 
lungs, to close up wounds or to re- 


move gangrenous or even tubercu- 
lous portions of the lungs. It is 


found, however, that if the chest wall 
of a living being is opened by an in- 
cision sufficient to permit the entrance 
of the outside air, which has a pressure 
of about 15 Ib. to the square inch, 
the lungs collapse and the being dies. 
This can be overcome by making the 
pressure to which the open thorax is 
exposed less than that of the air 


breathed, and extensive operations on 
the lung may then be made by placing 
the head of the patient in a chamber in 
which a pressure above that of the sur- 
rounding atmosphere is maintained, or 
by placing the body in an atmosphere of 
lessened pressure. Both methods 
have been employed by means of air- 
tight cabinets in which either the 
head or the body of the patient is 
placed. Some of these have been so 
constructed that the surgeon was re- 
quired to remain on the outside of 
the cabinet and operate with his hands 
thrust through protected openings in 
the sides of the cabinet, watching his 
work through a glass window. 

W. and J. Meyer, surgeons of New 
York, have devised and patented a cabi- 
net employing either positive or nega- 
tive pressure, or both at the same time, 
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Modern Air Cabinet and Operating Air Chamber, both Contained in an Ordinary Hospital Operating Room, 
to Enable Surgeons to Vary Air Pressures on Different Parts of the Body of a Patient Undergoing 


an Operation onthe Lungs 


of sufficient size to permit the anesthe- 
tist, the surgeon and his assistants to 
be inside during the whole operation. 
It consists of two chambers, one for 
the body of the patient, which rests 
on an ordinary operating table, the 
surgeon and his assistants, and an- 
other smaller chamber into which the 
head of the patient projects, with a 
shutter closing around the neck of the 
patient and preventing the interchange 
of air between the two chambers. 
The anesthetist also sits in this cham- 
ber, to which air is conveyed through 
a pipe by means of an electric pump, 
any desired pressure being maintained 
by means of a valve to which is at- 
tached a gauge. This is a positive- 
pressure chamber, and is_ perfectly 
ventilated at all times. 

The operating chamber has connected 
with it a system of pipes and valves and 
a suction pump, which reduces the air 
pressure below that of the atmos- 
phere, to any desired degree, as shown 
by a gauge. This chamber is also 
perfectly ventilated at all times. The 
operation can be done under negative 
pressure in the operating chamber, or 
under positive pressure in the anes- 
thetizing chamber; or both may be 


used at once, and the collapse of the 
lungs prevented perfectly until the 
chest wall is closed. The cabinet is 
made of a framework of angle-iron, 
wire screen and copper sheeting, with 
a wood and cement floor, and has an 
air lock connected with the anesthetiz- 
ing chamber lined with rubber or 
other airtight material. A window 
between the operating chamber and 
the anesthetizing chamber enables the 
surgeon to watch the face of the 
patient during the operation. 


SEAWEED AND CABBAGE 
TURNED TO RUBBER 


A substitute for rubber, the base of 
which is seaweed or other marine 
plants, has been patented by an Eng- 
lish inventor. The process involves 
boiling the seaweed in ammonia, after 
which is added oil with a glutinous or 
resilient binding material, the whole 
being agitated while in a heated con- 
dition. The substance has the char- 


acteristics of rubber and is capable of 
partial or complete vulcanization. In 
addition to or in place of the seaweed 
other vegetable matter may be added, 
such as tree or cabbage leaves. 
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Joining Boards without Glue 


Some climates will not permit the 
use of glue in fastening wood surfaces 
together. Sometimes, also, glue is not 
available. In either case, the two sur- 
faces may be readily and _ securely 
joined with screws as shown in the 
sketch, The screws are turned into one 
surface, allowing a certain portion of 
them to project. The heads of all the 
screws should be an equal distance 
above the surface. 

Turn the piece over and place the 
heads on the other surface and strike 
lightly with a hammer to mark the 
location of each screw. Bore a hole 
on each mark to receive the screw 
head. Cut a slot from each hole, the 


The Projecting Screw Heads When Driven into the 
Slots Draw the Surfaces Together 


size of the screw shank, and all in 
the same direction. 

Place the surfaces together with the 
heads of the screws in the holes and 
strike one or the other piece in the 
right direction endways to drive the 
screws into the slots. This will draw 
the surfaces very closely together— 
Contributed by William R. Newhold, 
Empire, Canal Zone. 


CA cutting-off tool should not be sct 
by guess—use a square, 


An Emergency Pack Strap 


The pack strap can be made of an 
old sack, strong cloth or a piece of 
rope. If a rope is used, it should be 


Pack Strap as It is Attached to a Pack and Slung on 
the Shoulders for Carrying 


fitted with a pad to protect the shoul- 
ders. A loop is made in the center of 
the strap, as at A, the ends B being 
long enough to tie at the bottom 
corners of the pack. The loop at A is 
more clearly shown at C, and the bot- 
tom corners are tied as shown at D 
after placing a rock inside each. The 
pack is easily carried on the back as 
shown.—Contributed by W. A. Lane, 
El Paso, Texas. 


To Take Up Slack in Wire Fences 


When the wires of a fence become 
loose, they may be successfully tight- 
ened without taking them from the 
posts, in the following 


manner: 
Use an _ ordinary 
monkey wrench and 


close the jaws to easily 
slip over the wire. Slip 
them on the wire and 
pull down as when turning a nut until 
a bend is made in the wire as shown. 
Make as many such bends as is neces- 
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sary to tighten the wire sufficiently. 
Do not make the kink too short. This 
is a very handy way to stretch wires 
around flower beds or small places 
where a stretcher cannot be used. 


Watering Tank for Fowls 


From a tank placed on a bracket 
shelf near the ceiling of my chicken 
house i ran a %-in. pipe down and 


Automatic Opening and Closing Valve on a Supply 
Water Tank for Fowls 


into the water dish. I then made a 
float of a tin can and attached it to 
the end of a lever with the float rest- 
ing in the dish in such a position that 
an increase of the amount of water 
would cause the float to rise and pro- 
duce a downward motion of the oppo- 
site end of the lever. To this end I 
attached a cord which extended to a 
lever above the water tank, operating 
a cock valve at the top of the feed 
pipe as shown in the illustration. 


A coil spring holds the valve open 


when the water in the watering dish is 
low and allows the water to flow in 
until the float rises, which closes the 
valve and shuts off the flow until the 
water is again lowered in the dish.— 
Contributed by Patterson D. Merrill, 
Chicago. 


Removing Snags from a Sand Beach 


One of the difficulties which the 
caretakers of a bathing beach en- 
counter is the removal of snags, such 
as large tree branches or trunks, and 
timbers which become deeply im- 
bedded in the sand during storms. 

To lift out a snag, a block and tackle 
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is hitched to it and to the top of a 
small tripod constructed of timbers. 
With the aid of one or two men, small 
branches and timbers that are not too 
deeply imbedded can thus be easily re- 
moved. For larger branches and whole 
trees it is necessary first to loosen the 
sand around the buried parts. This 
loosening is accomplished by means 
of a stream of water pumped from the 
ocean or lake by a portable pump 
driven by a gasoline engine. A hose 
leads from the pump to a 10-ft. piece 
of l-in. or 1%-in. pipe, which the 
operator pushes into the sand. As the 
water issues from the end of the pipe, 
it loosens the sand so that the pipe 
can be pushed down to its full depth, 
if necessary. After the water jet has 
been applied in a sufficient number of 
places, the snag is hauled up by means 
of the block and tackle-——Contributed 
by J. J. O’Brien, Buffalo, N. Y. 


An Adjustable Base for a Magneto 


The illustration shows a_ simple 
method of mounting a magneto, bilge, 
air pump or any other small machine 
that is belt or friction-driven. The 


arrangement of the device makes it 
possible to take up any slippage of pul- 
leys, etc., without cutting and splicing 


The Base Consists of Two Pieces Which are Hinged, 
and Adjusted with a Bolt Having a Thumb Nut 


the belt, or 
magneto. 
One of these devices was attached to 
an air pump for supplying pressure 
to automobile tires, and a number were 


stopping to reset the 
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put into boats for magnetos, all of them 
giving entire satisfaction —Contributed 
by H. R. Read, Brooklyn, N. Y. 


Securing Pure Water from an 
Open Well 


Where it is necessary to draw drink- 
ing water from an open well or spring, 
pure water can be taken from beneath 
the surface in the follow- 
ing manner: 

A Insert a cork in a bot- 

e tle in an inverted posi- 

tion, as shown in the 

= sketch, having first at- 

tached a stout cord, A, 

to it. A weight is then 

swung to the neck on 

the outside as shown. 

Attach another stout 

cord, I, to the neck and 

lower the bottle into the 

water by holding the 

cord A. After the bottle 

ME) has entered the water 

far enough, change the 

hold from cord A to B. The water 

pressure will push the cork into the 

bottle and this will be filled with water. 

The bottle is then raised with the 
cord A. 

This method not only secures pure 
water, but water that is quite a little 
cooler than if obtained at the sur- 
face.—Contributed by George Ander- 
son, St. Paul, Minn. 


Water Guard for a Grindstone 


A grindstone that rotates with a 
small part of its lower circumference 
immersed in a reservoir or basin for 


Guard Attached to the Grindstone Frame to Deflect 
the Water Back into the Pan 

the purpose of moistening the stone, 
has a tendency to pick up the water 
and throw it in the direction in which 
the stone is turning. The larger the 
stone, the greater the amount of water 
thrown out, and the result is an un- 
sightly and unsanitary floor, besides 
being an annoyance and inconvenience 
to the man who attempts to grind tools 
on that side of the stone. 

The accompanying sketch shows a 
pyramid-shaped guard, A, that can be 
secured to the framework of the shaft. 
The upshooting water encounters it 
and is deflected back and down into 
the basin below. The guard’s shape is 
such that it is not in the way of any- 
one working on that side of the stone. 
It is constructed of galvanized iron or 
heavy tin, 


Inexpensive Temporary Culvert 


A temporary culvert can be made of 
old oil barrels or beer kegs at a very 
low cost. Contractors and farmers are 


often in need of such a culvert that is 
only required for a short time. 
The top end of each barrel is cut off 


so that the bottom end of one barrel 
will slip into the top of the other about 
4 in. The bottoms are knocked out 
after cutting the top ends off. The 
barrel laid in last requires no cutting. 

The bottom of the trench should be 


The Barrels are Slightly Telescoped and Nailed to Hold Them in Place until the Filling is Put on Them. 
The Ends of the Culvert are Built Over with Rocks to Hold the Filling 
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made rounding to allow the barrels to 
fit in tightly, whereupon these are put 
into place, one by one, and nailed. 
Earth should be carefully filled in on 
the under side where the barrels are 
joined together so that pressure from 
above may not cause leaks, and the 
filling on top should be well tamped. 
If a 2-ft. filling is provided above a cul- 
vert made of ordinary beer kegs, heavy 
traffic can pass over it without causing 
any damage.—Contributed by Geo. 
Kanzler, Elizabeth, N. J. 


Lengths to Cut Material for 
Making Bands 


Some blacksmiths cut bands by 
three times the diameter, which is not 
correct, as the circumference is about 
3.1416 times the diameter. The frac- 
tional part is impossible to determine 
definitely, but the following method 
makes the cutting of the bands suffi- 
ciently accurate for all practical pur- 
poses, and is easily accomplished. 

Use a board 10 in. wide and 30 in. 
long, which is made smooth to re- 
ceive the lines. Erect a right-angle 
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Fig.2 
The Board with the Right-Angle Triangle and the 


easurement for a 3-Inch Band 

triangle from one edge of the board 
which is used for the base, the hypot- 
enuse being 22 in. long and the per- 
pendicular 7 in. high, as shown in 
Fig. 1. A circle with a diameter of 7 in. 
has a circumference of approximately 
22 in., as 3.1416 X 7 = 21.9912 or al- 
most 22 in, 


The length of iron to make a band of 
any given size can be found by laying 
the steel square on the board with the 
short leg across the hypotenuse line, 
as shown in Fig. 2, when the length 
from A to B will be the circumference. 
For example, suppose a band with a 
diameter of 3 in. is required. Set the 
3-in. mark on the square on the hypot- 
enuse as at B. Cut the metal the 
length from A to B and it will make 
a band 3 in. in diameter. 

Tires may be cut by reducing the 
diameter of the wheel to inches. If 
a tire for a 4-ft. wheel is required, 
place the square as if to cut a band for 
a 6-in diameter This will be the 
length for one-eighth of the tire with- 
out allowance for the weld. The weld 
will require three times the thickness 
of the metal, which therefore must be 
added to the total length of the band. 
—Contributed by T. M. Anderson, 
Litchfield, Ky. 


How to Cement Celluloid 


It is not generally known that the 
method used by manufacturers of cellu- 
loid novelties for cementing celluloid 
pieces together or for cementing paper 
to celluloid, consists in wetting the two 
surfaces to be fastened together with 
wood alcohol and applying pressure by 
means of a weight. 

The method is used for attaching 
celluloid protecting covers to labels 
used in small brass frames on drawer 
fronts to show the contents. The cellu- 
loid is not discolored by this method of 
cementing, and any marks or inscrip- 
tions underneath are plainly visible— 
Contributed by J. H. Harmon, Pitts- 
burg, Pa. 


To Preserve Putty 


Putty, when left exposed to the air, 
will soon become dry and useless. I 
have kept putty in good condition for 
more than a year by placing it in a 
glass jar and keeping it entirely cov- 
ered with water——Contributed by E. 
H. Evans, Dorchester, Mass. 
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How to Make an Electric Soldering Iron 
By R. A. McCLURE 


When a current of electricity is sent 
through an electrical conductor, there 
is a certain amount of electrical energy 
expended in causing the current to 
pass through the resistance offered by 
the conductor. The electrical energy 
expended, in forcing the current 
through the conductor, is converted 
into heat energy and will heat the con- 
ductor. The amount of energy ex- 
pended in this way will depend upon 
the resistance offered by the conductor, 
the current that exists in the con- 
ductor, and the time the current ex- 
ists. Electrical energy is measured in 
a unit called the “joule,” and the num- 
ber of joules of electrical energy ex- 
pended in heating the conductor, in 
any given number of seconds, is equal 
to the product of the resistance of the 
conductor in ohms, the current in 
amperes squared, and the time in sec- 
onds, This statement put into the 
form of an equation would read as fol- 
lows: 

Joules = amperes? X ohms X time in 
seconds. 

If all the heat generated in a con- 
ductor were retained by the conductor, 
its temperature would continue to rise 
indefinitely, but on account of the 
conductor losing some of the heat gen- 
erated in it, its temperature will only 
rise to such value that the rate of giv- 
ing off heat is equal to the rate at 
which heat is generated. If the con- 
ductor be wound around a piece of 
metal, the metal will be heated when 
there is a current in the conductor, the 
heat generated in the conductor being 
transmitted to the piece of metal. 

The electric soldering iron consists 
of a piece of copper with a suitable 
winding placed about it and insulated 
from it, through which a current of 
electricity can be passed. The resist- 
ance of this winding should be of such 
a value that an excessive current will 
not exist in the winding when it is 
connected to the source of electrical 
energy. The power, in watts, needed 


to operate the coil will depend upon 
the voltage of the source of supply of 
electrical energy and the current in 


Fig.2 Fig.3 


Dimensions of the Wood Handle and Detail of the 
Ferrule and End That Enters the Cap 


the coil, the three being in the relation 

indicated by the following formula: 
Watts = voltage X current, or 
Watts = volts X amperes. 

Thus, if it is desired to have a coil 
that will operate on a 110-volt circuit 
and not take more than 90 watts, its 
resistance can be calculated by divid- 
ing the power in watts by the pres- 
sure. The quotient is the current: 
Current = 90 — 110 = .818+ ampere. 

Further, the resistance of the coil 
must be such that the product of the 
current, in amperes, and the resistance, 
in ohms, is equal to the voltage of the 
circuit to which the coil is to be con- 
nected, or the resistance is equal to 
the voltage divided by the current: 
Resistance = 110 + .818+ = 134+ 

ohms, 
The resistance of the wire used in 
winding the coil should be 134+ 
ohms, and the wire should be of such 
size that it will safely carry the re- 
quired current of .818+ amperes. 

An electric soldering iron that will 
give very satisfactory results may be 
constructed as follows: Provide a 


piece of well seasoned maple, about 
10 in, in length and about 1% in. 
square. From this piece of maple turn 
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two pieces having the dimensions 
given in Fig. 1. The main wires lead- 
ing into the soldering iron pass into 
the handle through the hole A, and the 
outside edge of this hole should be 
rounded, as shown, so as to prevent 


the threaded end projected. Each of 
these was then provided with two 
small washers and two flat nuts. The 
hole J should not be drilled until the 
metal tube has been forced into the 
handle. The handle is now complete 


3” 


COPPER 


Ts 


” 
Fic.4 
Fic.6 


33 Fi6.8 


Detail of the Tube and Parts Connecting the Wood Handle to the Copper Point, and the 
Copper Core for the Coil 


the wires from being injured by any 
sharp corners. Before drilling the 
hole B, procure a piece of iron or steel 
tubing, 5 in. in length, having an out- 
side diameter of approximately 7% 
in. The wall of this tube should be 
about ; in. thick. Now drill the 
hole B in the handle so that the metal 
tube will have to be forced into place. 
Do not try to make the tube fit too 
tightly, as it is liable to split the han- 
dle when it is driven into place. Next 
make a brass ferrule, as shown in 
Fig, 2, and drive it on the small end 
of the handle part. If this ferrule is 
made from sheet brass, its ends should 
be soldered, or preferably brazed. You 
may be able to obtain a short piece of 
brass tubing of just the right inside 
diameter and thickness to make the 
ferrule. The two holes, C and D, are 
for screws that pass through the holes 
E and F, and serve to hold the handle 
and cap together. Two other small 
holes, G and H, Fig. 3, should be 
drilled in the end of the handle part, 
to be used in mounting two small 
binding posts that are to serve as ter- 
minals for the winding of the heating 
coil and provide an easy means of con- 
necting the ends of the wires that lead 
into the end of the handle to the wind- 
ing. The writer used two pieces of 
brass rod, about 11% in. long, with one 
end threaded, to take the nuts from 
the terminals of dry cells, and the 
other end sharpened and driven into 
the holes G and H until about % in. of 


and should be smoothed down and 
given several coats of shellac. 

Next obtain a piece of wrought iron 
and from it turn a piece having the 
dimensions given in Fig. 4. The nar- 
rower opening in this piece should be 
of such size that it will fit very tightly 
over the end of the metal tube shown 
in Fig. 5. Force one end of the tube 
into the opening in the wrought-iron 
piece to a distance of % in. Drill two 
small holes, A and B, Fig. 4, through 
both the wrought-iron piece and the 
tube and put a rivet in each of these 
holes. The outer end of the holes 
should be countersunk and the rivets 
can then be filed down level with the 
surface of the wrought-iron piece. The 
other end of the tube should be driven 
into the wooden handle to a distance 
of 214 in. Now drill the hole J, Fig. 1, 
and put a metal pin through it. The 
part of the pin inside the tube should 
be cut away so as not to obstruct the 
opening. Then drill a number of ¥- 
in. holes in the metal tube, as shown 
in Fig. 5. These holes are for ventilat- 
ing the iron, and will considerably de- 
crease the amount of heat transmitted 
to the handle from the heating ele- 
ment. 

Obtain a piece of copper of such size 
that from it can be cut a piece hav- 
ing the dimensions given in Fig. 6, 
with the core part 44 in. in diam- 
eter. This piece is to form the core 
of the heating coil. A hole, K, about 
3% in, in diameter, should be drilled in 
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the 
threaded. Drill a small hole, L, in the 
other end and thread it to take a %-in. 
machine screw. 

Procure a piece of steel tubing 33 
in. long and having an inside diameter 


large end of this piece and 


of 43 in. Slip one end of this tube 
over the piece shown in Fig. 4, and 
drill four small holes through it and 
the wrought-iron piece. Space these 
holes an equal distance apart around 
the tube and about ; in. from its 
ends. All the holes should be threaded 
and small machine screws provided. 
Slip the copper core into the other end 
of the steel tube and drill four holes 
in this end, and thread them just as 
was done at the other end. The tube 
should fit tightly on the wrought-iron 
and copper pieces, and the ends should 
be squarely against the shoulders 
when the holes are drilled. A solder- 
ing point can now be made as shown 
in Fig. %. The threaded end M should 
be of such a size that it will fit snugly 
in the opening K in the piece shown 
in Fig. 6. The point can of course 
have any desired shape, depending 
upon the work for which the iron is 
to be used. 

The point of the iron, and the core 
can be made in one piece, which under 
ordinary conditions will, perhaps, give 
the best results, as the point cannot 
come loose and the heat can be better 
transmitted to it from the heating ele- 
ment. 

The iron is now complete with the 
exception of winding the coil and, if 
desired, finishing the metal parts so 
that they will present a little better 
appearance. Cut from some heavy 
sheet mica, about 4; or \% in. thick, 
a washer having an outside diameter 
of 42 in. Drill a hole in the center 
of this washer so that the small ma- 
chine screw that is to fit into the hole 
L, Fig. 6, will just pass through it. 
Drill four other holes, A, B, C and 
D, in the washer, as shown in Fig. 8. 
Obtain a small metal washer about % 
in, in diameter with an opening in it 
of the same diameter as the opening 
in the center of the mica washer. Now 
fasten the mica washer to the end of 
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the copper core with the machine 
screw, placing the small metal washer 
mica washer and the 
After the screw 


between the 
head of the screw. 


Fis.9 
The Assembled Parts Which Make Up the Complete 
Electric Soldering Iron Ready for the Current 


has been drawn up tightly drill a small 
hole through the metal and mica 
washers, near the edge, and about 3% 
in, into the copper core. Drive a small 
brass or copper pin into this hole which 
will serve to prevent the mica washer 
from turning around. The object of 
preventing the mica washer from turn- 
ing around, is to give a solid anchorage 
for the terminals of the coil and the 
leads that are to be carried back 
through the handle. The leads from 
the coils to the back end of the handle 
should be insulated with asbestos as 
any other kind of insulation will not 
withstand the heat. These leads 
should each be about 10 in, in length. 
Then obtain about 401% ft. of No. 28 
gauge bare Superior resistance wire. 
This is a special kind of resistance 
wire which at that gauge has a resist- 
ance of 3.32 ohms per foot. Another 
kind of resistance wire known as “Ia 
Ia” has a resistance of 1.89 ohms per 
foot for No. 28. If this kind of wire 
be_used, 71 ft. will be required. The 
coil is wound as follows: Pass the 
end of one of the asbestos-insulated 
leads back and forth through two of 
the small holes in the mica washer, 
that are near each other, a number of 
times, allowing about 1 in. of free wire 
to protrude through the washer toward 
the inner part of the spool. Attach 
one end of the resistance wire firmly 
to the end of the terminal wire. Then 
wrap around the copper core a thin 
sheet of mica and start winding the 
resistance wire on, The spacing be- 
tween the adjacent turns should be 
approximately equal to twice the diam- 
eter of the wire. Do not run the wind- 
ing nearer the end of the core than 
4 in. Place a thin sheet of mica be- 


tween each layer of the winding and 
continue the winding until the required 
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length of wire has been used. The 
outside end can be terminated just as 
the inner end, and the winding is com- 
plete. Now place the coil inside the 
metal tube, shoving the leads back 
through the handle. Fasten the ends 
of these leads under the binding posts. 
Procure a piece of lamp cord and an 
attachment plug. Attach the plug to 
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one end of the cord and pass the other 
end through the opening A in the 
handle. Tie a knot in the cord inside 
the handle and fasten the ends under 
the binding posts. Two slender 
screws, at least 2 in. in length, should 
be provided to fasten the handle and 
cap together. The now completed iron 
will appear as shown in Fig. 9. 


A Carpenter’s Vise Adjuster 


The accompanying sketch of a vise 
adjuster was redrawn from an illus- 
tration given by a correspondent of 
t he American 
Carpenter and 
3uilder, which 
he claims to be 
superior to the 
usual  adjust- 
ment bar of a 
carpenter's vise. 
The vise will al- 
ways have par- 
allel jaws in any 
position and 
there are no pins 
to set. The substitute bar is made of 
metal, similar to a pair of shears, the 
upper ends having eyes to fasten them 
permanently to the bench leg and vise 
jaw, while the lower ends slide in 
grooves as shown by the dotted lines. 


A Homemade Fuseblock 


In almost every steam plant there 
are a number of discarded water- 
gauge glasses and in one instance the 
engineer used them to make electric 
fuse holders. The glasses were cut 


The Barrel of the Fuse Block Consists of a Water- 
Glass Gauge Filled with Plaster over the Wire 


into short pieces, A, and fastened to a 
base, D, made of fiber, wood or hard 
rubber, with a clip of metal, E. The 


fuse wire F was run through the glass 
and fastened at the ends with small 
bolts, CC. The space B is filled with 
plaster-of-Paris. When the fuse burns 
out, it takes but a few moments to un- 
screw the clip and put in another glass 
tube inclosing a perfect fuse. The 
burned-fuse receptacles may be saved 
and filled again.—Contributed by Jas. 
E. Noble, Toronto, Ont. 


Wax Seals on Glass 


In a wholesale house where I 
worked we had considerable trouble 
in making wax seals adhere to a glass 
bottle as shown in the 
sketch. The seals would 
break and come off in 
shipping. After con- 
siderable experimenting 
we found that by pasting 
a circular piece of paper, 
a little smaller than the 
seal, on the bottle and 
then covering it with the 
hot sealing wax, the seal 
would stay permanently. 
—Contributed by Fred Schumacher, 
Brooklyn, N. Y. 


Stop for a Typewriter Ribbon 


Owning a typewriter on which the 
reversal of the ribbon was not auto- 
matic, I was often troubled by the rib- 
bon running off one spool or the other 
before I noticed it, necessitating a 


‘tedious job of rethreading the ribbon 


through the guides and running it 
onto the empty spool. 

This trouble was overcome by sim- 
ply putting a small clasp on the rib- 
bon near the end so that it was im- 


} 
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possible for the ribbon to run off the 
spool, as the clasp would stop further 
progress when it reached the guides. 
It is also quickly noticed as soon as it 
approaches the guides, thus remind- 
ing the user to reverse the ribbon. 

Any small article may be used, such 
as a brass paper clip, or any other ar- 
ticle that will not interfere with the 
winding of the ribbon on the spools, 
but will be easily seen. This simple 
device will soon prove its usefulness 
to any user of a typewriter of this kind. 
—Contributed by T. L. Parker, Wi- 
baux, Mont. 


Repairing Leak in a High-Pressure 
Tank 


The inside of a tank, being used 
under city-water pressure, was inac- 
cessible, due to the construction. <A 
hole developed in one side, a little 
larger than 14 in. and about 1 in. from 
the top. The hole could not be sol- 
dered, and it was finally repaired in 
the following manner: 

It was first enlarged so that the head 
of a \%-in. stove bolt would easily slip 
through, and a longitudinal slot then 
cut across as shown at A, this slot 
being long enough to allow a washer 
to be slipped through. A piece of small 
wire was securely fastened to the 
screw end of a 14-in. stove bolt, B, to 
hold it while the head of the bolt was 
stuck into the tank, and a washer, C, 
passed over the wire and pushed in- 
side the tank sideways through the 
slot. A piece of thick rubber gasket, 
D, with a hole a little smaller than the 
body of the bolt, was made into a 


The Shape of the Hole Cut in the Tank to Admit the 
tew Head and Washer 


washer large enough to cover the slot. 
This washer was secured in place by a 
large iron washer, E, which was held 
with the nut.—Contributed by H. A. 
Sivas, Columbus, O. 


Drawing Water from an Open Well 


The illustration shows a good rig 
for drawing water from a well. While 
the full bucket is being raised the 


Equalizing the Rope and Counterbalancing the 
Buckets to Make It Easy to Draw Water 
empty one goes down. In this manner 
nothing but the water is lifted, as each 
bucket counterbalances the other. A 
swivel should be put in the end of the 
rope to keep it from twisting. The 
cleat is used to take up or let out the 
rope as the water rises or lowers in 

the well. 


Paintbrush Cleaner 


A very handy device for use in a 
paint shop is a brush cleaner as shown 
in the sketch. It 
is made of two 
pieces of sheet 
iron which are 
attached to a vat 
or tub. The 
brush is placed 
between the up- 
rights and the 
piece between 
them is pressed down on the brush as 
it is drawn through. It readily re- 
moves all surplus paint in a brush. 


Softening Leather in Gloves and Boots 


The leather in high-top boots and 
gauntlet gloves may be softened and 
made waterproof by the use of plain 
mutton tallow. Apply hot and rub in 
well with the fingers. 
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Inserting Manifold Papers in a 
Typewriter 


When inserting more than one sheet 
of paper in a typewriter for manifold 
work it is diffi- 
cult to keep the 
sheets together 
and in proper re- 
lation to each 
other. If a small 
strip of paper is 
folded V-shaped 
and placed over 
the ends of the paper sheets and then 
inserted in the machine, it will keep 
them in their proper places. 


Soft Faces for Hammers 


A soft-metal hammer is sometimes 
useful, but the kind of work for 
which it is required hardly warrants 
the expense of buying a copper ham- 
mer, says the Model Engineer, Lon- 


The Soft Face is Easily Attached 
and Detached from the Ham- 
mer 


don. The substitute shown in the 
sketch is a copper or soft-brass cast- 
ing fitted on the face of the hammer 
and fastened with three screws. The 
pattern for the casting can be turned 
hollow, no core being necessary. If a 
lead cap is required, it should be cast 
thicker on the end. 


Removing a Broken Pin 


When overhauling the transmission 
thrust button in the end of the drive 
shaft was broken 

shaft. As_ the 
question to drill it out without anneal- 
ing. No fire was handy, and even if 


of an automobile it was found that the 

off flush with 
button is hardened, it was out of the 
there. had been, the heat would destroy 
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the finish on the bearing. It was de- 
cided to remove the button as follows: 
A hole was drilled into the shaft at 
the end of the button shank. The 
small space back of this was filled with 
gunpowder which was fired, success- 
fully removing the broken button end. 
—Contributed by Frank C. Schmidt, 
Dayton, O. 


To Prevent a T-Square from 
Soiling Drawing 


When working over a drawing for 
several days, the instruments soon soil 
the drawing and it becomes difficult 
to read the di- 
mensions, The T- 
square is one of 
the instruments 
that causes the 
most of this kind 
of trouble. But 
if thumb tacks 
are inserted in the blade of the T- 
square, as shown in the sketch, the 
heads of the tacks will raise the blade 
slightly from the surface of the paper 
or tracing, and no soiling of the draw- 
ing will result—Contributed by H. L. 
Prout, Cleveland, O. 


A Movable Droplight 


A very handy way to support an 
electric droplight, for the workbench 
or in front of shelving in a store, is to 
attach the cord to a porcelain insulator 
which is slipped on a wire stretched 
in the place desired. The insulator can 
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The Cord of the Droplight is Attached to a Sliding 
Porcelain Insulator 


be slid along the wire to any point 
where the light is wanted.—Contrib- 
uted by M. E. Duggan, Kenosha, Wis. 
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A Cost System for Small Shops 


The card system DAILY Time CaRD 
shown in the illustra- 
tions is for a_ small 
machine shop, but with /2 Mov, (0, 
slight changes it could No. | KIND OF WoRK | S9ER|COM.| FIN. | TIME | MATERIAL 
be used for factories as 
well. There is a great thing 74m 2 


deal of waste caused by g 54 10 CR 


failure to carefully ac- 
count for every item of 30 5 22.1 5Pm| A 254 Uj, 
labor and material, and . 
frequently business 
failure is the result. 
In a small shop, the 
cost of putting in and 
maintaining a complete 
card system is prohibi- 
tive, yet some method 
of accounting is neces- 
sary. The here CHECKED 7: | 
illustrated was made a 


4 This Card is Kept by the Employe as the Work Proceeds and is Turned 
up for this purpose, over to the Foreman at the End of the Day 
and from years of ex- 


COST — 


WHO FOR = OF JOB 


ORDER BOOK LEDGER 

pace pace /O esnmats. 1914 | 

|_WORKMAN | .KINDOF Work | | TIME | @ |ToTAL | maT | quaN.| @ | TOTAL 

| 

| 

rorat| 166 | 

rasor| | 
overneaD| [46 


All Time and Material are Posted on the Cost Ticket Which Compiles All Items on One Job 


| 
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“Too.s DELIVERED TO EACH MAN ON ENTERING SERVICE 
AND MuST BE ACCOUNTED FOR ON LEAVING 


Items That cannot be Charged to a Customer are 
Entered on This Card 


perience in the jobbing business, has 
been found not to interfere in the least 
with the use of a time-recording clock 


NAME Date Com. | Date Lert 
NO. NAME OF TOOL Cost 

LINSURANCE. 6 | Cat 257 
é | DEPRECIATION 1112" Jule 23 

TELEPHONE 2 L 35 

Too. Steet 10 

PAP. 
| SMALL TooLs. Lin’ 30 
—| back Chg Ae 
/é 
ENGINeER 2 | Blade, /2. 

Apove 

Roth 


All Tools are Charged to a Workman When He First 
Commences Work, and They must be Accounted for 
When He Leaves the Company's Employ 


from which to make up the pay roll. 
In connection with these cards a 
record book should be kept, stating 


inDor Matera. 74 tt 
| pate | soe NO. FROM AMOUNT 
ouT 

| //-/-7 + | 
“ * 
ts 193 


Items of Stock Coming In or Going Out are Entered on Cards Which 


Thus Form a Perpetual Invoice 


when a job was taken 
in and when it is to be 
delivered, together with. 
all other details con- 
nected with it, for fu- 
ture reference. 

The daily time card 
is kept by the employe 
as the work proceeds, 
and is turned in to the 
foreman at the end of 
the day. After being 
checked up by the fore- 
man, the card is turned 
in to the office to be 
posted on the cost tick- 
et. The card has a 
place for the work- 
man’s name and num- 
ber, the date, job num- 
ber, kind of work, etc. 
If the job is finished, 


| 
| MONTHLY OVERHEAD REPORT | ee 
| 
| | 
| 
| | 
| | 
| 
| 
| 
MATERIAL PERPETUAL INVOICE 
| 
| 
| 
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commenced or held 


WORKMAN'S ORDER 


over, a check mark is 
placed under the re- 


pate /0, 


spective headings. 


Time and material 


are posted from the 
daily time card to the 
cost ticket, after which 
the percentage of over- 
head and running ex- 
pense is added. The 
sum of these figures 
shows the total cost of 
the job. If a piece of 
work is done for the 
shop, it is accounted 
for on the daily time 
card and sent through 


the regular routine 
just as if it were fora | 
customer. 


INSTRUCTIONS 


A monthly overhead 
report or factory-ex- 
pense card collects all charges of labor, 
material, expense and permanent equip- 
ment of any kind that cannot be 
charged to customers’ work. 

Another card is kept for each work- 
man, showing the tools given him on 
entering service, and he must account 
for the same kind and number on leav- 
ing the factory. The workman receipts 
for the tools on the card, and it is filed 
away. Tools worn out and discarded 
in service are replaced without charge 
. to the workman, but if lost or de- 
stroyed by carelessness, the workman 
must pay the actual cost of the tool. 
When he leaves the employ, the card is 
checked up before he is finally paid off. 

Material perpetual invoice or stock 


Instruction Card 


Giving Details on a Job: Made Out by the Foreman 


cards are kept. These cards should be 
arranged in a box with a bottom suf- 
ficiently inclined to allow the kind of 
material written on the top to be ex- 
posed to view, for convenience in lo- 
cating the desired card. This card 
serves as a double check on material 
going out and also as a perpetual stock 
invoice. The space at the top is for 
the kind of material with cost, and the 
columns show how much is taken out, 
as well as how much was received, 
where it was received from, and when. 

An order card is issued to the work- 
man to instruct him on a job. The 
foreman makes out this card, and the 
workman follows the instructions and 
uses it in making up his time card. 


Reviving Old Printing-Press Rollers 


Printers of the days when each office 
made its own rollers probably know 
of it, but of the present generation who 
buy their rollers ready-made only few 
may be aware that washing the rollers 
carefully and then covering them with 
thin molasses will materially soften 
and freshen them. I was once member 


of an office force who had difficulty in 
convincing the proprietor that too old 


rollers caused the poor print on the 
paper. After the new rollers were 
finally ordered, we washed the old roll- 
ers and covered them with molasses, 
which was left on for a day or so. 
When put into commission again that 
week, the result was nearly equivalent 
to that obtained with new rollers, and 
they remained in good condition until 
the new rollers were received and suffi- 
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ciently seasoned to be placed on the 
press. 

The job man who feels hurt because 
the “boss” won't provide him with new 
rollers to enable him to produce good 
work, can, with a couple of cents’ worth 
of molasses and a few minutes’ time at 
night, provide himself with pretty good 
rollers for the next morning. In the 
old days rollers were made principally 
of molasses and glue, and molasses or 
some equivalent doubtless forms one 
of the main ingredients in their con- 
struction today.—Contributed by C. W. 
Goddard, Muskegon, Mich. 


A Lathe Dog that Clamps on the 
Work 


The accompanying illustration shows 
pro- 


a safety lathe dog with no 


The Form of the Dog is Circular with no Projections 
to Catch in the Clothing 

truding screw to catch the clothing or 

to mar the work being turned. 

The pieces A and B are jointed at 
C and are held together with a stud, 
D. The locknut E keeps the stud 
tightly in place. The body of the 
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screw F is made square at G so it may 
be turned with a wrench. This screw 
is used to clamp the dog onto the 
work.—Contributed by F. G. Marbach, 


Cleveland, O. 


Temporary Repairs on Gasket Blow- 
out on Engine Cylinder 


A part of a gasket was blown out 
of the joint on the cylinder head of 
an engine driving a dynamo for elec- 
tric lighting. The engine could not 
be stopped for repairs, so a temporary 
repair was made as follows: A piece 
of cloth was folded to form three lay- 
ers and placed over the leak. A piece 
of large copper wire was wound 
around the cylinder and cloth several 
times just over the leak, and the ends 
were twisted up tightly with a pair 
of pliers. This stopped the leak so 
that the engine was run seven hours 
until it could be stopped for perma- 
nent repairs——Contributed by Jona- 
than W. Reynolds, Philadelphia, Pa. 


Eyelets for Belts 


If eyelets, such as used in shoes, are 
put into the lace holes of a belt, the 
belt will last much longer. The eye- 
lets, which may be taken from old 
shoes, will prevent the lace from tear- 
ing out. I have used this method on 
several kinds of belts, always with en- 
tire satisfaction.—Contributed by Irl 
R. Hicks. 


Shock-Absorbing Doubletree 


When a team is pulling a heavy load 
over a rough road or pavement, it is 


An Old Buggy Spring is Fastened to the Center of the Doubletree So That the 
Ends will Engage the Arms to Which the Singletrees are Fastened 


subject to repeated and sudden shocks 
which cause much unnecessary fa- 


tigue. The sketch shows how to make 
a doubletree that will absorb all 
shocks and sudden 
jerks and prevent 
sore shoulders. 

The spring may be 
one taken from an old 
buggy. All teamsters 
that care for their 
horses and want them 
to stand up to heavy work without 
constantly having shoulders, 
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should make and use a doubletree like 
the one shown in the sketch. 


Wood-Turning Chisel 


The sloping edge of a wood-turning 
chisel must be held at a very slight 
angle so that the chips may be cut 
away without tearing from the work. 
It is quite tiresome to hold a chisel in 
this position when working on a large 
piece. I overcome this fatigue by 
soldering a wire of the proper size to 
the under side and in the center of the 
chisel blade. This will give the right 
angle to the chisel edge, no matter 
which way it is cutting. The angle 


of tilt should be 7 deg., and the slope 
of the cutting edge ground to a 2-deg. 
The angle gives the chisel a 


angle. 


Angle of the Cutting Edge and the Position 
of the Chisel] When in Use 


shearing action, and the corners will 
not dig into the grain of the wood.— 
Contributed by C. M. Graham, Water- 
loo, Ia. 


Raising Trestles Quickly 


In a case where several pile bridges 
had to be raised from 8 in. to 28 in. 
quickly in order not to interrupt the 
traffic, the following method was used 
by a correspondent of the Railway Age 
Gazette. 

Second-hand 8 by 16-in. timbers were 
placed longitudinally on the pile, brac- 
ing the entire length of the bridge, as 
shown in the sketch. Ties, 8 by 8 in. 
by 12 ft. long, were placed on these 
stringers, and jacks set on them, while 
8 by 8-in. by 10-ft. ties were laid on the 
head of the jacks, under the track 
stringers, of which there were three 
under each rail. The longest bridge 
raised was a 19-span structure, 243 ft. 


289 


long, with an average height of 16 ft. 


This entire bridge was raised with 
eight jacks, and a safe run off made in 


8* 810-0 TIE 

‘BARRETT JACK 


8x8*12-0" 
8x16*10-0 


The Timbers on the Trestles to Support the Jacks for 
Raising the Tracks 

10 hours. Dowels and lining bolts were 

put in place and all material picked 

up within this time. It required one 

day to place 8 by 16-in. timbers the 
entire length of the bridge. 


Repairing a Broken Back Gear on a 
Lathe 


The quill pinion B on the back gear 
of a foot-power lathe had several teeth 
broken out of it, and, owing to the 
lightness of the gear, it was not advis- 
able to make repairs with pin teeth. 
The entire back gear quill with the 
two gears, A and B, was in one piece, 
and the owner thought he would have 
to buy a new one, until he hit upon 
the idea of shrinking on a piece of steel. 
This was done, the piece being first cut 
with the same number of teeth. The 
stem of the quill was turned down and 
the rim with the teeth shrunk on, and 
the part was as good as new. The 


Form of the Back Gear of a Lathe Which was 
Repaired 


dotted lines in the sketch indicate the 
bore of the quill and the end turned to 
receive the new gear.—Contributed by 
Donald A. Hampson, Middleton, N. Y. 
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Oil-Cup Vent Guard 


The ordinary glass sight-feed oil 
cup has a slide on top to permit filling, 
and the slide has a hole for a vent, 
says Power. To 
prevent dirt and 
grit working in 
through the vent 
hole, bend a 
piece of small 
copper tubing, 
having a g-in. 
hole, into a U- 
shape and solder 
it to the slide, with the hole in the 
tube over the vent in the slide. This 
will give the necessary vent and the 
dirt and grit falling on the cup can be 
wiped off—not in. 


How to Lap a Micrometer 


When the measuring surfaces of a 
micrometer become worn so that they 
do not measure accurately, the mi- 
crometer must be thoroughly washed 
in gasoline, then adjusted so that it 
will measure one-half thousandth of 
an inch over size, and a collar fitted 
to lap the end of the spindle true. The 
collar is turned up as shown at A, 
hardened, and the hole lapped so that 
it will be a snug fit on the upper 
spindle. Place the collar on a mandrel 
or plug and grind the bottom face. 
After this is done, put the collar on 


The Shape of the Collar and Manner of Using 
It in Lapping a Micrometer 


the upper spindle and procure a flat 
piece of cast iron with the upper and 
lower sides absolutely parallel. Use 
the cast-iron block for lapping. Lap 
with flour of emery and oil until the 
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micrometer measures accurately. The 
little collar serves to hold the microm- 
eter in the right position while lapping. 
—Contributed by Chas. Homewood, 
Waterloo, Ia. 


Latch for Heavy Double Gates 


The sketch illustrates a very sub- 
stantial and easy method of keeping 
heavy swinging gates closed. The de- 
vice consists of a heavy door bolt, for 
sale at almost any hardware store, 
which is fastened to the gate and con- 
nected to a lifting rod as shown. The 
lifting rod is of iron about 4 in. in 
diameter, which is securely fastened to 
the bolt and extended up to the top 


Latch, Bolt Plate, and Lifting Rod as They are 
Attached to the Gate 


of the gate. This rod is held in place 
with screweyes. An iron plate, about 
7; or 4 in, thick, having a hole in it 
a little larger than the bolt and so ad- 
justed that the bolt will fit into it when 
the rod is pushed down, is firmly 
screwed to the middle post of the gate 
as shown.—Contributed by Otto Kling, 
Ada, O. 


Repairing Old Anvils 


Heat the anvil sufficiently to draw 
the temper and let it cool slowly as 
when annealing steel. Plane or mill 
the surface and polish it smooth. Heat 
the anvil and caseharden. An old 
anvil can be made as good as new in 
this manner. 
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Tile Sewer Construction 
By GEO. M. PETERSEN 
Part II 


Shoring and Bracing 


When excavating in unstable ground 
or where there are heavy surface loads, 
which are likely to cause the sides of 
the trench to cave in, the sides are 
braced at 5 and 10-ft. intervals, as 
shown in Fig. 8. The most common 
method of bracing by using jackscrews 
and pieces of pipe for spreaders is 
shown at A, while at B is shown a 
common makeshift for the jack—a 
piece of 2 by 4-in. material, driven in 
tightly. The usual position of the up- 
rights is shown in C, while D illus- 
trates a diagonal method which is very 
satisfactory if continuous bracing is 
necessary for any great distance, as in 
heavy clay. 

On excavations in sandy or loam 
soil it is sometimes necessary to build 
a box around the trench. This is 
called “shoring” and consists of a 
number of 2 by 4-in. pieces, about 5 ft. 
long, which are made up into a frame- 
work to hold the retaining boards. The 
trench must be wide enough at the 
start so that these pieces may be placed 
and driven down as the excavation 
progresses. Figure 9 shows this con- 
struction clearly. The pieces SS are 


B Fic.8 


Laying the Tile 


Begin at the trunk or branch sewer. 
Break into the manhole and cement 
a piece of sewer tile into the opening, 
the bell of the pipe being laid uphill 


The Shoring as It is Placed on One Side of a Trench 
in Sandy or Loam Soil 


and to grade, as shown in Fig. 10. 
Oakum and cement are then placed 
on the invert, or bottom, of the bell 
and another tile placed in it. Oakum 
is then packed in all around the joint 
and mortared up with a cement mortar. 
The tile is lowered into the trench 
with the aid of a tile hook, illus- 
trated in Fig. 11. The size of this 
hook naturally varies with the size of 


Two Methods of Bracing, and the Usual Positions of the Uprights in Holding the Shoring Boards Against 
the Trench Sides to Prevent Curving 


not nailed to the boards, but are held 
in place by jackscrews or wedged in 
as shown in Fig. 8, at A and B, so 
that the boards can be moved. 


the tile with which it is used. The 
smaller sizes of tile, up to 24 in., can 
be lowered by hand, but if there are a 
great quantity of 24-in. tile, or larger, 
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it would be cheaper in many instances 
to construct a tripod, as shown in 
Fig. 12, and lower the tile with the 
aid of a tackle. On very large jobs, 
this tripod can be mounted on wheels 
and pushed along by hand on boards 
or light rails. Specifications for sewers 
in large cities in- 
variably call for a 
covering of 6 in, of 
clean, fine sand, 
thoroughly tamped 
around the tile. The 
WH 

a, sand acts asa cush- 
7. ion between the tile 


Fic.10 


The Tile is Laid with the Bell End Uphill, Commencing 
the Work at the Trunk or Branch Sewer 


and the hard earth to prevent the 
vibration of heavy traffic from reach- 
ing the tile. 

When a manhole stake is reached, a 
break is left in the tile run for 5 ft. ex- 
cept at corners, where 41% ft. on the 
short side will be sufficient. When 
starting a new section, the first piece 
of tile is leveled at both ends with the 
. aid of the sight rod, the crosspiece of 
which is sighted in between the 
rangers on either side. After the start 
is once made, the bell end of the tile 
is the only part that is leveled, as the 
opposite end must be right in the bell 
which was previously leveled. 

When laying tile on branch sewers, 
house connections are placed for each 


lot. It is the duty of the inspector to 
locate these connections for the fore- 
9 
Fig.tt 


Each Tile is Lowered into the Sewer with the Aid 
of a Tile Hook 
man and also to keep a record of the 
exact location of each connection. The 
inspector must also check the rangers 
and oversee the work in general. The 
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house connections are ordinary pipe 
with, usually, a 6-in. branch, as shown 
in Fig. 13. . They are laid with the 
branch facing up grade and on the side 
of the trench from where it is to be 
connected. Connections should be so 
laid out that when the house connec- 
tion is laid, it will meet the sewer con- 
nection with a long swing, as a sharp 
turn is liable to become clogged. 
When the size of the tile is changed, 
and this is done very often in branch 
sewers, the change is made at the 
manhole, 
Manholes 

Manholes are also used in turning 
corners and are located from 150 to 
200 ft. apart on the straightway run. 
The manholes are necessary at these 
points as they afford the only way of 
cleaning out the sewer if it should be- 
come clogged with dirt and refuse. 
The sewer manholes are constructed 


Large Tile, 24-In. or More, may be Lowered with a 
Tripod Set over the Trench 


of brick, as shown in Fig. 14, but, of 
course, the dimensions will vary 
slightly to meet different conditions. 
The invert is constructed to fit the 
tile which comes into it. If the incom- 
ing tile is 12 in. and the outgoing 15 
in., the manhole invert will be shaped 
to accommodate both tiles. This in- 
vert should be constructed of two 
courses of brick, but it is seldom that 
more than one course is used. The 
branch walls are of stone, and usually 
old curbstone is used for making them. 
On a sewer with cuts varying from 7 
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to 10 ft., the manholes will require 
from 800 to 1,100 bricks each, and a 
first-class manhole builder with three 
or four laborers should easily build 
two or three a day. 


Back Filling 


The proper back filling of the trench 
is by far more difficult than the ex- 
cavation. This is on account of the 
depth of trench, which is seldom less 
than 7 or 8 ft. When running water is 
at hand the work is greatly simplified, 
as the trench can be “puddled.” The 
operation consists of back filling about 
2 ft. of earth and then flooding the 
trench until there is about 6 in. of 
water on top. Throw in more dirt, 
pour in more water, and so on until 
the trench is filled completely. The 


earth should then be piled up on top 
of the trench before leaving the work. 


Fic.13 


Tile for a House Connection as It is Laid to 
nter a Main Sewer 


If this work is properly done the earth 
should be piled 1 in. in height for each 


To Remedy Flickering Lights on a 
Gas-Engine-Driven Dynamo 


A 500-watt, 110-volt dynamo, driven 
by a hit-and-miss gasoline engine, gave 
trouble by the lights flickering. A 
balance wheel attached to the dynamo 
did not reduce the flickering. The 
dynamo was driven by an endless belt, 
with the grain or rough side to the pul- 
ley face. The trouble was remedied 
by turning the belt over so that the 
smooth side ran on the pulley. This 
arrangement allowed the belt to slip a 
little at each impulse of the engine, 
which caused the dynamo to run with- 
out a hitch and consequently the lights 
i R. A. 


Frear, Ithaca, N. Y. 
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1 ft. in width. This will fill up any 
settling that may take place. 


Fic, 


Detail of . Manhole; Dimensions Vary Slightly 
© Meet Different Conditions 


If no water is at hand, the earth 
must be tamped in with a tamper. 
The tampers should be the kind used 
as paving pounders, Earth is thrown 
into the trench from 1 to 2 ft. deep 
and then it is well tamped with the 
heavy pounders. When a trench is 
back filled in this manner, all the re- 
maining dirt from the excavation 
should be piled on top, no matter how 
well tamped, as it will sink and settle 
a great deal more than if it had been 
“puddled.” 


To Mark the Through-Way of a 
Cotter 


While lying on my back under an 
automobile I found it very difficult to 
locate the cotter holes. This was 


HTT 
| Y 
CHISEL MARK 


The Chisel Cut on the End of the Bolt Shows the 
Direction of the Hole 


easily overcome by cutting a small 
mark with a chisel edge across the 
bolt end in the same direction as the 
hole in the bolt. A hole thus marked 


can be easily located.—Contributed by 
Chester L. Cobb, 


Portland, Me. 
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A Lathe-Tool Gauge 


The gauge is made of ;%-in. sheet 
metal in the shape shown in the 
sketch. It is used to set lathe tools 


= 
The Gauge is Used on Top of the Tool-Post Slide, to 
Set the Lathe Tool 
centrally. Make the distance A equal 
to the distance from the lathe center to 
the top of the tool-post slide—Con- 
tributed by Chas, Hattenberger, Buf- 
falo, N. Y. 


Reservoir Pen for Drawing Ink 

The reservoir pen shown in_ the 
sketch has the advantage of being 
equally useful for writing or India-ink 
work, says a correspondent of American 


A ‘ 
B 


The Flow of Ink can be Regulated by Sliding the 
Wire on the Pen 


Machinist. It is made of a coil of fine 
music wire, silver plated for writing 
ink, and attached to the penholder with 
a spring clamp. A silvered banjo string 
will do very well. The flow of ink to 
the point can be regulated by sliding 
the coil up or down on the pen point. 


A Water Ejector 


The device shown in the accompany- 
ing sketch is an effective means for 
emptying flooded cellars, trenches, etc. 


Cross Section of the Ejector Which is Made Entirely 
of Pipe and Fittings 

City-water pressure is the force used. 

As may be seen, it is made of a few 

pipe fittings, the body being of 114-in. 


pipe with a 144 to %4-in. reducer at 
one end and 144 to %-in. reducer at 
the other. The pipe is perforated by 
a number of %-in. holes. The pipe 
A, for connection to the water pres- 
sure, is 44 in. and fitted with a %-in. 
plug, C, having a 4%-in. hole drilled 
through its center. The delivery pipe 
B has a long thread for adjustment to 
obtain the proper gap between the 
jet and delivery. When using the 
ejector it must be entirely submerged 
in the water it is to remove.—Contrib- 
uted by J. J. O’Brien, Buffalo, N. Y. 


Lead-Pencil Holder 


A draftsman or illustrator constantly 
realizes the need of some device en- 
abling him to use all of the drawing 
pencil. No drawing pencil less than 4 
in. in length should be used and, con- 
sidering their cost, it is rather expen- 
sive to waste the 6 or 7 cents’ worth of 
the pencil which is practically useless 
without a holder of some kind. 

The only thing I could find on the 
market for holding a stub of a pencil 
was a combination wood and metal 
device, rather cumbersome for draw- 
ing, and intended only for short pieces 
of pencil. The Holder shown in the ac- 
companying illustration takes a whole 
pencil and this can be used up to the 
last bit, when a new one may be 
inserted. 

The holder is made of a hollow tube 
having the ends split to receive the 
pencil and eraser, which are firmly 
clamped in the holder by the pressure 


A Hollow Tube Receives the Whole Pencil, Which 
can be Used Up to the Last Bit 


from movable tightening bands.—Con- 
tributed by T. H. Lynn, Washing- 
ton, dD. 


After cleaning furniture, the greasy 
appearance may be removed by adding 
some good, sharp vinegar to the furni- 
ture polish. Vinegar, which is noth- 
ing else than diluted acetic acid, is one 
of the best cleansers of dirty furniture. 
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A Playground Ferris Wheel 


The whole wheel is carried on two 
uprights, each 3 by 4 in., by 10 ft. long. 
In the upper ends of these pieces, A, 
a half circle is cut out to receive the 
main shaft B. The end of the up- 
rights are sunk 3 ft. into the earth and 
about 4 ft. apart, then braced as shown. 
They are further braced by wires at- 
tached to rings which are secured with 
staples near the top. The bearings 
should each have a cap to keep the 


B 


each pair of pieces is crossed they will 
fit together with the surfaces smooth, 
as shown at D. A square hole is cut 
through the pieces as shown to fit on 
the square part of ‘the main axle. 
While it is not shown in the illustra- 
tion, it is best to strengthen this joint 
with another piece of wood, cut to fit 
on the axle and securely attached to 
the spokes. 

The cars or carriers are made of two 


Detail of the Uprights, Axle and Spokes, and the End and Side Elevations of the Completed Wheel, 
Showing Braces and Cars Attached 


shaft in place. These can be made of 
blocks of wood with a semicircle cut 
out, the blocks being nailed over the 
shaft, while it is in place, the nails 
entering the ends of the uprights. 

The main shaft C is made of a 214-in. 
square piece of good material, 4 ft. 
long. The ends are made round to 
serve as bearings, and the square part 
is fitted with the spokes or car car- 
riers. These consist of 4 pieces, each 
1 in. thick, 4 in. wide and 13 ft. long. 
In the center of each piece cut a notch 
one-half the thickness so that when 


sugar barrels cut in half. The hoops 
are then securely nailed, both inside 
and outside; a block of wood, E, se- 
curely attached to the half barrel on 
the outside, and another block on the 
inside opposite the outside block. 
Holes are bored 21% ft. from the ends 
of the spokes and a bolt run through 
them and through the blocks on the 
edges of the half barrels. The extend- 
ing ends of the spokes are used to pro- 
pel the wheel. Four children can ride 
in the wheel at one time.—Contributed 
by Maurice Baudier, New Orleans, La. 
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How to Make an Electric Fishing 
Signal 
A ‘unique electric fishing signal, 


which may be rigged up on a wharf 
or pier, and the electric circuit so ar- 


Construction of the Parts to Make the Contact Points 
and the Electric Connections 


ranged as to operate an electric bell 
or buzzer, located in the fisherman’s 
cottage, or any other convenient place, 
may be constructed as follows: Ob- 
tain two pieces of ;4-in. spring brass, 
one 6 in, long and % in. wide, and the 
other 7 in. long and 1% in. wide. Mount 
a 2-in. brass wood screw, A, in one 
end of the 6-in. piece as shown. 

Place over the end of the 6-in. piece 
a thin sheet of insulating fiber, B, al- 
lowing it to extend down on each side 
about 1 in. Then bend a piece of 74-in. 
brass, C, over the insulating fiber, al- 
lowing it to extend down on each side 
the same distance as the insulating 
fiber. Drill a small hole through the 
lower ends of the U-shaped piece of 
brass, C, the insulation, B, and the 
6-in. piece, while they are all in place. 
Remove the insulation and the U- 
shaped brass piece, and tap the holes 
in the brass for a machine screw, D. 
Enlarge the hole in the 6-in piece, and 
provide an insulating bushing for it 
with an opening of the same diameter 
as the brass machine screw. Mount 
a small binding post, E, on one side of 
the U-shaped piece of brass, and the 
parts may then be put together and 


held in place by means of the brass 
screw. 

Drill two holes in the other end of 
the 6-in piece, also two holes in one 
end of the 7-in piece, and rivet them 
together with two small rivets. The 
7-in, piece should project beyond the 
end of the 6-in. piece. A piece of thin 
spring brass should be made into the 
form of a spiral, F, and fastened to 
the upper end of the 7-in. piece. Pro- 
vision should be made for attaching 
the fishline to the inside end of the 
brass spiral. A small binding post 
should be soldered to either the 6-in. 
or 7-in. piece, at the bottom. 

If the device is set up with the head 
of the brass adjusting screw in the top 
of the 6-in. piece, pointing in the di- 
rection the line to the fishing hook is 
to run, and if a fish pulls upon the 
line, the 7-in. piece is pulled over and 
touches the point of the adjusting 
screw. Ifa battery and bell, or buzzer, 
is connected as shown, the circuit will 
be completed when the 7-in. piece 
comes in contact with the adjusting 
screw, and the bell will ring. 


A Chair Swing 


A comfortable porch or lawn swing 
can be easily and quickly made with 
a chair as a seat, as follows. Procure 
some rope of sufficient strength to bear 


The Ropes are Tied to the Chair so That It will be 
eld in a Reclining Position 

the weight of the person, and fasten 

one end securely to one of the front 

legs of the chair and the other end to 

the same side of the back as shown 
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in the illustration, allowing enough 
slack to form a right angle. Another 
piece of rope, of the same length, is 
then attached to the other side of the 
chair. The supporting ropes are tied 
to these ropes and to the joist or hold- 
ing piece overhead.—Contributed by 
Wm. A. Robinson, Waynesboro, Pa. 


Another Broom Holder 


Of the many homemade devices for 
holding a broom this is one of the 
simplest, and one that any 
handy boy can make. 

It consists of a string, 
about 1 ft. long, with a 
knot at one end and the 
other tied to a nail or 
staple driven into the wall. 
To hang up the broom 
simply turn the string 
around the handle as 
shown, and the broom will 
be held securely, because 
its weight will pull the 
string taut and the knot at the end 
will prevent the string from running 
off the handle.—Contributed by Jef 
De Vries, Antwerp, Belgium. 


A novelty in wind vanes is shown 
in the accompanying sketch. The 
vane can be made of sheet metal 
or carved from light wood. 


The i 
wings are so set on the body as to 


cause the dragon to rise when the 


wind strikes them. The dragon is 


pivoted on a shaft running through 
its center of gravity, se it will read- 
ily turn with the wind. The tail 
part may also be made to revolve 
as the propeller of an aeroplane. 
The length and size of the shaft 


Squaring Wood Stock 


The device shown in the sketch is 
a great help to the maker of mission 
furniture as a guide on short cuts. It 


The Saw Teeth Edge can be Run through Both 
Pieces, the Stock being in the Corner 


consists of two pieces of wood, A and 
B, preferably of oak, fastened together 
at right angles by two large flat-head 
screws. The pieces should be placed 
exactly at right angles. 

A cut is then made through both 
pieces. The cut on B should be ex- 
actly at right angles to the surface of 
piece A. This device can be either 
clamped on a board or merely held 
by hand, and will insure a true cut.— 
Contributed by F. W. Pumphrey, 
Owensboro, Ky. 


A Wind Vane 


will rise on its shaft, and the height 
reached by it will thus serve to in- 
dicate—in a relative manner only 

mS _the velocity of the wind, but it 
is also possible to arrange the 
weights at such distances apart that 

¢ the dragon will rise to A in a 20-mile 
wind, to B in a 30-mile wind, to C 
in a 40-mile gale, and so on, with 
1, as many weights as desired. This 
can be done with the aid of an 
anemometer, if one can be borrowed 


will depend on the dimen- y 
sions of the dragon, and “>>” 
similarly, the location of 
the weights on the chains 
will be determined by its size and 
weight. Upon these circumstances 


and the varying velocities of the wind 
dragon 


will depend how high the 


for some time, or the device may 
be taken to the 
nearest 
bureau to be 
s e t. — Contrib- 


|) uted by H. J. Holden, Ontario, Cal. 


@ Never rock a file—push it straight on 
filing work, 


weather , 
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Homemade Letters for Marking Bags 


An initial marker for bags can be 
made of a beet or potato. Cut off 
enough of the vege- 
table to provide a 
flat surface of suf- 
ficient size and then 
cut out the letter as 
shown in the sketch, 
and use shoe black- 
ing as ink. In cut- 
ting, remember that 
most of the letters 
must be made reversed in order to 
print right. For example, in making a 
B, draw it out on paper and cut it out, 
then lay the face of the pattern on the 
flat surface of the vegetable and cut 
around it. 


To Keep a Crease in a Soft Hat 


The crease in a soft hat can be kept 
in proper shape with the aid of a 
paper clip. The clip is slipped over 


Paper Clip on the Fold, Holding It in the Right Shape 
for the Outside Crease 

the fold inside of the hat which forms 

the bottom part of the crease——Con- 

tributed by Jas. M. Kane, Doylestown, 

Pennsylvania. 


A Shoe Scraper 


A good boot and shoe scraper for 
a step can be made of a worn-out and 
discarded broom. 
Cut off the 
straws and 
strings as shown 
in the sketch, al- 
lowing one 
string to hold 
them together, 
and make the notch the width of the 


shoe. Tie the extending ends together, 
and mount the whole on a suitable 
block, or, if desired, a hole can be 
bored in the step to receive the handle, 
and the scraper thus securely attached. 

This makes an effective scraper for 
the bottom as well as the sides of shoes 
of almost any size.—Contributed by 
Jno. V. Loeffler, Evansville, Ind. 


A Vegetable Slicer 


A tin bucket or can makes a good 
slicer for vegetables when no other 
slicer is at hand. A 


number of slots are cut a. 
across one side of the ee, A 
can, and the lower edge ~ 


of each slot slightly 


turned out to form a ili 
cutting edge. The vege- — | 
table is placed against \_ WA 
the top of the can and er 


pushed down over the 
slots. Each slot will cut off a slice 
which falls inside of the can. 


Bench Stop for Planing Thin Boards 


A bench stop for planing thin boards 
with a hand plane may be made in 
the following manner: Procure a piece 
of strap iron 
about 4 in. 
thick, 14% or 2 
in. wide, and 
about 6 in. long. 
File or grind 
one edge sharp re 
on top and drill 
a \%-in. hole 
through the 
center. Cut a ae 
slot in a board 
or in the work- 
bench large enough to receive the stop 
A flat. Place enough strips of rubber 
or fit two coil springs, B, to raise the 
sharp edge out of the slot. Insert a 
screw in the hole of the stop and ad- 
just it to the desired height by turn- 
ing the screw up or down. 


(In a case of emergency, lemon juice 
may be used as soldering flux. 
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A Camp Provision Box 


While on a camping and canoeing 
trip recently, I used a device which 
added a touch of completeness to our 
outfit and made camp life really enjoy- 
able. This useful device is none other 
than a provision or “grub” box. 

From experience campers know that 
the first important factor in having a 
successful trip is compactness of out- 
fit. When undertaking an outing of 
this kind it is most desirable to have 
as few bundles to 
carry as possible, 
especially if one is 
going to be on the 
move part of the 
time. This device 


larger box is much to be preferred. A 
glance at the figures will show the 
general proportions of the box. It may 
be possible, in some cases, to secure a 
strong packing box near the required 
dimensions, thus doing away with the 
trouble of constructing it. The dis- 
tinguishing features of this box are the 
hinged cover, the folding legs, and the 
folding brackets. The brackets, upon 
which the top rests when open, fold in 
against the back 
of the box when 
not in use. The 
same may be said 
of the legs. They 
fold up alongside 


eliminates an un- the box and are 
necessary amount held there by 
of bundles, thus spring-brass clips. 
making the trip On our trips we 
easier for the carry an alcohol 
campers, and stove on which we 
doubly so if they do all of our cook- 
intend canoeing The Provision Box Ready for Use in Camp, ing. The inner 
part of the time; the Bate the side of the top is 
and, apart from its : covered with a 


usefulness as a provision container, 
it affords a general repository for the 
small articles which mean so much to 
the camper’s welfare. 

The box proper may be made of any 
convenient size, so long as it is not too 
cumbersome for two people to handle. 
The dimensions given are for a box | 


sheet of asbestos, this side being upper- 
most when the hinged top is opened 
and resting on the folding brackets. 
The stove rested on this asbestos, thus 
making everything safe. The cover is 
large enough to do all the cooking on, 
and the box is so high that the cooking 
can be attended to without stooping 
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LEG AGAINST BOX END 


| 


| BRACKET 
CLOSED 


BRACKET OPEN 


FRONT 
U 


BACK 


The Brackets for the Cover as Well as Each of the Four Legs Fold Against the Sides of the Box in Such a Manner 
as to be Out of the Way, Making the Box Easy to Carry and Store Away in a Small Space 


used on a canoe trip of several hundred 
miles; and from experience I know it 
to be of a suitable size for canoeists. 
lf the camper is going to have a fixed 
camp and have his luggage hauled, a 


over, which is much more pleasant 
than squatting before a camp fire get- 
ting the eyes full of smoke. The legs 


are hinged to the box in such a man- 
ner that all of the weight of the box 
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rests on the legs rather than on the 
hinges, and are kept from spreading 
apart by wire turnbuckles. These, be- 
ing just bolts and wire, may be tucked 
inside the box when on the move. The 


TURNBUCKLE 


CLIP 


HOLD BRACKETS 


Detail of the Turnbuckle, Button to Hold the Brackets, 
and the Spring Clip for Holding the Legs on the 
Side of the Box 

top is fitted with unexposed hinges and 

with a lock to make it a safe place for 

storing valuables. 

In constructing the cover it is well 
to make it so that it covers the joints 
of the sides, thus making the box 
waterproof from the top, if rain should 
fall on it. A partition can be made in 
one end to hold odds and ends. A tray 
could be installed, like the tray in a 
trunk, to hold knives, forks, spoons, 
etc., while the perishable supplies are 
kept underneath the tray. Give the 
box two coats of lead paint, and shellac 
the inside. 

The wire braces for the legs are 
made as follows. Procure four ma- 
chine bolts, about 14 in. in diameter and 
2 in. long—any thread will do—with 
wing nuts and washers to fit. Saw or 
file off the heads and drill a small hole 
in one end of each bolt, large enough 
to receive a No. 16 galvanized iron 
wire. Two inches from the bottom of 
each leg drill a hole to take the bolt 
loosely. Determine the exact distance 
between the outside edges of the legs 
when the box is resting on them. Make 
the wire braces 1 in. longer than this 
distance so that the bolts will protrude 
through the holes in the legs and allow 
for putting on the nuts and. washers. 
Screwing up on the nuts draws the 
wire taut, thus holding the legs firm. 

The size of the top determines the 
dimensions of the folding brackets 
which support it when open. These 


brackets may be solid blocks of wood, 
but a lighter and more serviceable 
bracket is constructed as follows. If 
the top is 20 in. wide and 30 in. long, 


make the brackets 10 by 13 in. Con- 
structing the brackets so that their 
combined length is 4 in. shorter than 
the total length of the box, facilitates 
their folding against the back of the box 
when not in use.. This point is clearly 
shown in the drawing. Our brackets 
were made of 14-in. oak, 114 in. wide, 
and the joints halved together. They 
are hinged to the back of the box as 
shown; and when folded are held in 
place by a simple catch. The weight 
of the lid is sufficient to hold the brack- 
ets in place when open, but to make 
sure they will not creep when in use, in- 
sert a 14-in. dowel in the end of each so 
that it protrudes 44 in. Drill two holes 
in the top to the depth of 14 in., so that 
when the top rests on the brackets, 
these holes engage with the dowels. 
In hinging the brackets to the back see 
that they are high enough to support 
the lid at right angles to the box. 

The box here shown is made of 7% 
in, white pine throughout. The legs 
are % by 214 by 18 in. They are fast- 
ened to the box with ordinary strap 
hinges. When folded up against the 
box they do not come quite to the top 
so that the box should be at least 19 
in. high for 18-in. legs. About 2 in. 
from the bottom of the legs drive in a 
brad so it protrudes 14 in. as shown. 
This brad engages in a hole in the 
spring-brass clip when folded up as 
shown in the illustration. 

If in a fixed camp, it is a good idea 
to stand the legs in tomato cans partly 
full of water. This prevents ants from 
crawling up the legs into the box, but 
it necessitates placing the wire braces 
higher on the legs. 

Our box cost us nothing but the 
hardware, as we knocked some old 
packing boxes to pieces and planed up 
enough boards to make the sides. Of 
course, the builder need not adhere to 
these dimensions, for he can make the 
size to suit his requirements.—Con- 
tributed by C. A. Kotterman. 


CA blue writing ink is easily made of 
1 oz. Prussian blue, 114 oz. oxalic acid 
and 1 pt. of soft water. Shake and 
allow it to stand until dissolved. 
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How to Make a Copper Stencil 
for Marking Laundry 


A stencil suitable for marking laun- 
dry may be easily made as follows: 

First procure a small sheet of “sten- 
cil sheet copper,” about 1 in. wide and 
4 in. long. Dip this sheet of copper 
in a vessel containing some melted 
beeswax, so that both sides will be 
evenly covered with a thin coat of the 
wax when it cools. The design— 
name, monogram or figure—that is 
wanted in the stencil should now 
be drawn upon a piece of thin white 
paper, the reverse side of the paper 
blackened with graphite, and then laid 
on the stencil plate with the design in 
the center of the plate, whereupon the 
design is lightly traced with a blunt 
point on the thin wax coating. After the 
paper is removed, trace the design on 
the wax surface with a pointed instru- 
ment, but not completely, the lines 
being broken at more or less regular 
intervals, to form “holders” so that, 
after etching, the design cannot fall 
out. 

Next lay the stencil in a small shal- 
low dish and pour a small quantity of 
fresh nitric acid over it. Keep the 
air bubbles removed from the surface 
by means of a piece of soft feather. 
The design will be eaten away in a 
very short time, where the wax has 
been removed, and this may be readily 
observed by holding the stencil plate 
up to the light. The acid should then 
be rinsed off with water, and the wax 
removed by heating and wiping it off 
with a cloth. The stencil may be 
given a final cleaning in a dish of ben- 
zine or gasoline, which will remove any 
remaining wax. 


A Brass Pin Tray 


A novelty pin tray can be easily 
made of a piece of No. 24 gauge sheet 
brass or copper, 5 in. in diameter. 
The metal is annealed and polished 
with fine emery cloth, which is given 
a circular motion to produce a frosted 
effect. The necessary tools are a 1-in. 
hardwood board with a 2%4-in. hole 
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bored in it, and a round piece of hard 
wood, 1% or 2 in. in diameter, with 
the ends sawn off square. 


Place the sheet metal centrally over 


\ = > 


The Former and Method of Using It to Produce a 
Wrinkled Edge on the Tray 

the hole in the board and set one end 
of the round stick in the center of the 
metal. Drive the stick with a ham- 
mer until a recess about 1 in. deep is 
made in the center. The edge of the 
metal will wrinkle up as shown in the 
sketch. It is scarcely possible to 
make two trays alike, as the edge 
almost invariably will buckle in a dif- 
ferent manner.—Contributed by F. 
Van Eps, Plainfield, N. J. 


A Homemade Exerciser 


A weight machine for exercising 
the muscles of the arms is easily con- 
structed by using two screw hooks, 5 
in. long, and two small pulleys, 21% in. 
in diameter, An awning pulley can 
be used for this purpose. The hole 
at the top of the hanger will allow 
the pulley to freely turn at almost any 


The Yoke of the Pulley is so Arranged as to Make It 
Move in All Positions on the Hook 

angle. A paving brick or a piece of 

metal can be used as a weight for each 

rope.—Contributed by Sterling R. 

Speirs, St. Louis, Mo. 
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How to Make a Flutter Ring 


The flutter ring is for inclosing in 
an envelope and to surprise the per- 
son opening it by the revolving of the 


A 


The Shape of the Wire and Manner of Attaching the 

Rubber Bands to the Ring 
ring. The main part is made of a 
piece of wire, A, bent so that the 
depth will be about 2 in. and the 
length 4 in. Procure or make a ring, 
2 in. in diameter. The ring should 
be open like a key ring. Use two 
rubber bands, BB, in connecting the 
ring to the wire. 

To use it, turn the ring over re- 
peatedly, until the rubber bands are 
twisted tightly, then lay it flat in a 
paper folded like a letter. Hand it 
to someone in this shape or after first 
putting it into an envelope. When 
the paper is opened up, the ring will 
do the rest—Contributed by  D. 
Ardrew McComb, Toledo, O. 


A Kitchen Utensil Hanger 


Every cook knows how trouble- 
some it is to have several things hang- 
ing on one nail. When one of the 
articles is wanted it is usually at the 
back, and the others must be removed 
to secure it. A revolving rack for 
hanging a can opener, egg beater and 
cooking spoons, etc., takes up less 


The Hook Support Revolves so as to Make Each One 
Readily Accessible for Hanging Utensils 


space than several nails, and places 
every article within easy reach as well 
as providing individual hooks for all 
the pieces. 

The rack is easily made of a block 
of wood, 21% in. in diameter and 1 in. 
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thick; an arm, *4 in. wide, 4 in. thick 
and 6 in, long, and a metal bracket. 
The arm is fastened to the bracket 
and the bracket to the wall. A screw 
is turned through a loose-fitting hole 
bored in the end of the arm and into 
the disk. Screw hooks are placed 
around the edge of the dish as hang- 
ers.—Contributed by A. R. Moore, 
Toronto, Can, 


Homemade Hinges for Boxes 


A very simple form of hinge can be 
made as shown in the sketch. It is 
merely a matter of cutting out two 
pieces of flat steel, A, punching holes 
in them for screws or nails, and fas- 
tening them to the box corners, one 
on each side. When the box is open, 
the lid swings back clear and is out 


Hinge Parts Made of Sheet Metal and Their Use on 
a Box Cover 

of the way. A hinge of this kind is 

very strong. For a light box, the parts 

can be cut from tin.—Contributed by 

Chas. Homewood, Waterloo, Iowa. 


To Remove Odors from Ice Boxes 


An easy way to prevent odors in an 
ice box is to place a can of coke in 
the box. This will take up all gases 
and prevent milk from tasting of 
onions or vegetables which may be 
kept in the box. 

In factories where bad odors are apt 
to spoil the men’s lunches put up in 
pails or baskets, a box can be con- 
structed to hold these receptacles and 
a large pail of coke placed in it. Any- 
thing placed in this box will remain 
free from odors, and fresh.—Contrib- 
uted by Loren Ward, Des Moines, 
Iowa. 
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How to Build a Wind Vane with an Electric Indicator 


Quite often it is practically impos- 
sible to ascertain the direction of the 
wind by observing an ordinary wind 
vane on account of the necessity of lo- 
cating the vane at such a height that 
it may give a true indication. By 
means of the device shown in Fig. 2, 
the position of the vane may be deter- 
mined without actually looking at the 
vane itself and the indicating device 
may be located almost anywhere and 
independently of the position of the 
wind vane. 

The principle upon which the device 
operates is that of the Wheatstone 
bridge. The position of the moving 
contact A, Fig. 1, is controlled by the 
wind vane. This contact is made to 
move over a specially constructed re- 
sistance R, Fig. 2. A second movable 
contact, B, is controlled by the observer 
and moves over a second resistance, 
identical with that over which the con- 
tact A moves. These two resistances 
are connected so as to form the two 
main branches of a Wheatstone bridge; 
the points A and B are connected to the 
current-detecting device, which may 
be a galvanometer or telephone re- 
ceiver, and current is supplied by a 
number of dry cells. 

In order to obtain a balance—that 
is, no current through the receiver—the 
points A and B must occupy corre- 
sponding positions on their respective 
resistances. If the two resistances 
over which the points A and B move 
are mounted in the same position with 
respect to the cardinal points of the 
compass, then the points themselves 
will always be in the same position 
with respect to the cardinal points 
when a balance is obtained. The ar- 
row head on the wind vane and the 
point A are made to occupy corre- 
sponding positions, and hence the po- 
sition of the point B, when no current 
passes through the receiver, is an in- 
dication of the direction in which the 
wind vane is pointing. 

The principal parts in the construc- 
tion of the device are shown in the il- 


lustration, and the following descrip- 
tion of their construction may be of in- 
terest to those who contemplate build- 
ing the indicator, 
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Fig. 1—The Diagram of a Wheatstone Bridge Which 
Shows the Points of Contact So Placed That a 
Balance is Obtained 


Procure two pieces of y-in. hard 
rubber, 1144 in. wide by 24 in. long. 
Clamp these, side by side, between two 
boards and smooth down their edges 
and ends, and then file small slots in 
the edges with the edge of a three- 
cornered file. These slots should all 
be equally spaced about s% in. apart. 
Have the pieces clamped together 
while filing the slots and mark one 
edge top and one end right so that 
the pieces may be mounted alike. Now 
procure a small quantity of No. 20 
gauge bare manganin wire. Fasten 
one end of this wire to one end of 
the pieces of rubber by winding it in 
and out through three or four small 
holes and then wind it around the 
piece, placing the various turns in the 
small slots that were filed in the edges. 
After completing the winding, fasten 
the end just as the starting end was 
attached. Wind the second piece of 
rubber in a similar manner and make 
sure to have the length of the free ends 
in each case the same. Obtain a cylin- 
der of some kind, about 8 in. in diam+ 
eter, warm the pieces of rubber by dip- 
ping them in hot water, bend them 
around the cylinder and allow them 
to cool. 

A containing case, similar to that 
shown in cross section in the upper 
portion of Fig. 2 should now be 
constructed from a good quality of 
tin or copper. The inside diameter of 
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this case should be about 1 in. more 
than the outside diameter of the re- 
sistance ring R, and it should be about 
3 in. deep. The top C may be made 
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Fig. 2—The Weather Vane with Resistance Coil, and 
Diagram of Indicator Which is Identical with That 
of the Vane 


curved as shown in the illustration, 
and should be fastened to the case 
proper by a number of small machine 
screws, The base of this case may be 
made so that the whole device can be 
mounted on the top of a pole. 

Mount a piece of 4-in. steel rod, 
about \% in. long, with a conical hole 
in one end, in the center of the bottom 
of the case as shown by M. A number 
of supports, similar to the one shown, 
should be made from some 4-in. hard 
rubber and fastened to the sides of 
the case, to support the resistance ring. 
The dimensions of these supports 


should be such that the ends of the 
piece of rubber, forming the ring, are 
against each other when it is in place. 
The upper edge of the ring should be 


about 2 in. above the bottom of the 
case, 

Next, mount a piece of brass tube, 
D, in the exact center of the top and 
perpendicular to it. A washer, E, may 
also be soldered to the top so as to 
aid in holding the tube. Procure a 
piece of steel rod, F, that will fit in 
the tube D and turn freely. Sharpen 
one end of this rod and mount a brass 
wind vane on the other end. A small 
metal cup, G, may be soldered to a 
washer, H, and the whole mounted on 
the steel rod F in an inverted position 
as shown, which will prevent water 
from getting down inside the case 
along the rod. The cup G may be 
soldered directly to the rod. Make a 
small arm, J, of brass, and fasten a 
piece of light spring, K, to one side 
of it, near the outer end, then mount 
the arm on the steel rod so that it is 
parallel to the vane and its outer end 
points in the same direction as the ar- 
row on the vane. The free end of the 
light spring on the arm J should be 
broad enough to bridge the gap be- 
tween adjacent turns of wire on the 
resistance ring. Four bindings should 
then be mounted on the inside of the 
case and all insulated from it with the 
exception of number 1. Numbers 2 
and 3 are connected to the ends of the 
winding and number 4 is connected to 
number 3. 

A second outfit should now be con- 
structed, identical with the one just 
described except that it should have 
a flat top with a circular scale mounted 
on it, and the arm L should be con- 
trolled by a small handle in the center 
of the scale. The position of the con- 
tact B may be indicated on the scale 
by a slender pointer, attached to the 
handle controlling the arm L. 

Four leads of equal resistance should 
be used in connecting the two devices 
and the connections made as shown. 
An ordinary buzzer placed in the bat- 
tery circuit will produce an interrupted 
current through the bridge circuit and 
a balance will be obtained by adjust- 
ing the contact point B until a min- 
imum hum is heard in the telephone 
receiver. 
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Cleaning Clothes by Boiling Them 


When cleaning clothes by boiling 
them in a boiler over a fire, fit in a 
false bottom to keep the clothes from 
touching the bottom. The false bot- 
tom should be perforated with holes, 
3%-in. in diameter and 1 in. apart, over 
the entire piece. Fasten four legs, each 
about 2 in. long, to the under side to 
make a space between the bottoms. In 
washing, all that is necessary is to 
place the clothes in the boiler and boil 
them. The dirt will come loose and 
settle through the holes and on the 
boiler bottom. 


An Emergency Tack Puller 


One day I had to pull some tacks 
but had no tack puller at hand. An 
idea came to me to use the kitchen 


The Point of a Spoon will Easily Pull a Tack 
from Soft Wood 


spoon, and | found that it worked 
even better than a regular tack puller. 
The ordinary kitchen spoon usually 
has an edge sharp enough to get under 
any tack.—Contributed by H. D. 
Harkins, St. Louis, Mo. 


A Puzzle with Figures 


This puzzle is to arrange all the 
figures or digits, from 1 to 9 inclu- 
sively, in two rows, each containing 
all the digits, so that the sum in addi- 
tion as well as the remainder in sub- 
traction will have nine figures, in 
which all the digits are represented. 
There are several solutions to the puz- 
zle, and the following is one of them: 

371294568 
216397845 

The sum of the foregoing numbers 
and the remainder, when the lower row 
is subtracted from the upper, will both 
have nine figures and include all the 
digits from 1 to 9.—Contributed by 
Walter Bennett, Detroit, Mich. 
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To Fasten Loose Table Legs 


When legs of an ordinary table be- 
come loose and unsteady they may be 
easily repaired as shown in the sketch. 


A Piece of Wire Bent around the Leg of a Table will 
Make It Rigid 


Nails do not hold well in such places 
and glue will not stand much washing. 
The method of making the repair is 
to drill 4%-in. holes through the rails 
on each side of the leg and insert pieces 
of galvanized wire of a size to fit the 
holes. After the wire is inserted, the 
ends are bent over. The illustration 
clearly shows the repair.—Contributed 
by Edwin C. Wright, Newport, Ky. 


Washbasin Holder 


A piece of wire formed into the 
shape shown in the sketch makes a 
handy hook to 
hold a washbasin 4 
when it is not in 
use, This keeps 
it out of the way 
and out of the 
dirty water which 
might be thrown 
into the kitchen 
sink, — Contribu- 
ted by F. C. Althen, Anamosa, lowa. 


A Cleaner for Canvas Shoes 


‘One of the most economical cleansers 
for canvas shoes is oxide of zinc. Mix 
a small quantity of the powder with 
water, to the consistency of thin paste, 
and apply it to the canvas with an old 
toothbrush, rubbing it in thoroughly. 
Then set the shoes aside to dry be- 
fore wearing them.—Contributed by 
Katharine D. Morse, Syracuse, N. Y. 


CA good substitute currycomb can be 
made of corncobs tied together tightly. 
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INTERESTING PATENTS, 


DOUBLE - PROPELLER ARRANGEMENT 
(British patent)—In Fig. 1 is shown an interest- 
ing arrangement of twin hydroplane propellers. The 
shafts are approximately parallel and in the same 
vertical plane, one propeller being several feet for- 
ward of the other. As shown in the drawing, each 
propeller is driven by an independent power unit, but 
a_ single unit geared to both shafts may be used. 
The claim is made that the arrangement is particu- 
larly applicable to mixed power units, such as the 
+ reas of a reciprocating engine and a tur- 
pine, 


BASEBALL CURVER—The little device shown 
in Fig. 2 is designed to help the budding baseball 
pitcher to curve the ball. It consists of a vacuum 
cup formed of rubber, designed to collapse to a 
reater or less extent under the pressure of the 

nger, according to the amount of curve desired. 
od Ry slipped over the forefinger of the pitching 
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SELF-LOCKING RAIL SPIKE—A rail spike 
that securely anchors itself in the tie when driven 
into place is shown in Fig. The spike has a 
longitudinal groove, the end of which is square, 
and in this groove is a key provided with notches 
on opposite faces, so that when driven into the 
groove it will bend out laterally in V shape. 


EXTERNAL SHOE-TREE (British patent)— 
Figure 4 illustrates a shoe-tree designed for ex- 
ternal application. It is made from spring-steel 
wire, bent to the shape shown, and provided with 
clips adapted to engage the top edge of the sole at 
the toe and instep. The tension of the arms of 
the device is adjusted by means of a tubular runner. 


COMBINED HOBBYHORSE AND HIGH 
CHAIR—Figure 5 shows an interesting combina- 
tion of two articles required in a home where there 
are small children. During meal time it assumes 
the form of a high chair, and at other times provides 
the child with the delights of riding hobbyhorse, 


SIMPLE AUTOMATIC POULTRY FEEDER— 
An automatic feeder for poultry, simple in design, 
yet apparently as practical as similar devices of 
more complicated and expensive design, is illus- 
trated by Fig. 6. The feeder, which is hung from 
any convenient support, comprises a grain container 
provided with a discharge opening at the bottom; 
a scoop pivoted underneath the opening, and a 
endulum-like arrangement with a ball at its end. 
he chickens peck at this, ball, thus causing the 
pendulum to swing, which tilts the scoop and allows 
a certain amount of grain to fall to the ground. 


HAND-OPERATED KNITTING DEVICE (Brit- 
ish patent)—Machine-knit fabrics with twisted ribs, 
as shown in Fig. 7, may be produced by the use of 
the hand-knitting device, also shown in the drawing. 
This consists of two parts pivoted together, or united 
by pin-and-slot connections, each part being pro- 
vided with covering points. The rib loops to be 
transposed are taken off the needles while the cover- 
ing points remain in line, then the operation of the 
handles enables the loops to be conveniently re- 
placed in the desired transposed position. 


DUST CATCHER FOR BROOMS—In Fig. 8 is 
illustrated a dust-catching attachment for brooms. 
The manner of attaching it is clearly shown. A 
shield is poueeed to obstruct the flight of the dust, 
which falls into the dust-absorbing material in the 
rack at the bottom. 


ARM-REST FOR GLOVE FITTING—An ad- 
justable arm-rest, provided with a comfortable saddle 
upon which the elbow is rested while the glove is 
being fitted, is shown in Fig. 9. The base of the 
rest is provided with rollers, so that it may be 
swung into operative position on the counter. 
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PRACTICAL OR UNIQUE 


SIMPLE SPRING-WINDING MACHINE—In 
Fig. 10 is shown a spring-winding machine which 
makes either compression or tension springs of any 
size from Ya in. to 12 ft. long, using any size wire 
from No. 26 to,3-16 in. The winder can be at- 
tached with a thumbscrew to any bench and is ready 
to wind any size of spring. 

COMBINED BOOK STRAP AND DRINKING 
UP—In these days of the individual drinking cup, 
the combination shown in Fig. 11 may prove of 
practical use to students and lovers of books. The 
book strap has a flexible loop with a Fenged cap 
secured to its center, adapted to receive and engage 
one end of a collapsible cup. 


JACK FOR TIGHTENING ANTI- -SKID 
CHAINS—A practical device for the motorist’s tool 
kit is shown in Fig. 12 in the form of a jack for 
tightening anti-skid tire chains. It comprises a 
main lever portion having a hook-shaped end, an 
arm, also provided with a hook at its free end and 
having a series of ratchet teeth arranged about its 
pivotal point, connected with the main lever por- 
tion, and a pawl on the main lever portion for en- 
gagement with the ratchet teeth. 


SPRING SWING—Figure 13 illustrates an inter- 
esting swing arrangement for children. Attached 


to the supporting frame are four levers pivotally 
mounted aauiee to each other, two levers extend- 
ing in one direction and two in the other. The 
ropes supporting the swing-seat pass through the 
upper lever ends and are attached to the lower 
ones, and the weight of the person swinging tends 
to draw the levers together, thus giving a springy 
action and considerably extending the swinging 
period. 


NAIL-PULLING ATTACHMENT—An additional 
attachment for the ordinary type of nail-pulling 
hammer head, designed to aid in the extraction of 
long nails, is shown in Fig. 14. In pulling long 
nails with an ordinary hammer it is usually neces- 
sary, when the nail has been partially pulled, 
to place a block under the hammer head to_ provide 
a higher base for leverage, and it is to provide such 
a raised base without the necessity of finding a 
block that the attachment has been designed. 

MARCHING COMPASS (British patent)—In 
Fig. 15 is shown a device by means of which troops 
marching at night through open country can dete: 
mine the direction of march and maintain it. The 
device, which is called a marching compass, com- 
prises a graduated disk with a central sight-carrying 
arm and two other arms, which are so set in rela- 
tion to one another that when the north star is 
sighted over the central sight and one of the peripheral 
sights, the line between the former and the remaining 


sight gives the direction of march. A mirror may 
be used instead of one of the sighting arms. 


RESERVOIR ATTACHMENT FOR PENS—An 
ink fountain, designed to convert the ordinary pen 
into a semi-fountain pen, is shown in Fig. 16. The 
attachment comprises a cup attached to the nib of 
the pen as illustrated. The pen is dipped in an ink- 
well or bottle in the usual way and held there long 
enough for the cup to fill, after which the writing 
may be continued for a considerable period before 
another dip into the ink is required. 

PRESSURE-OPERATED EGG-BEATER—Figure 
17 shows an implement for beating eggs, whipping 
cream, and mixing ingredients, which is operated in 
a similar manner to the spiral-ratchet screwdriver 
or drill-head. The pushing down of the handle causes 
the vanes to revolve rapidly. 

BRIDGELESS EYEGLASSES—lIn the eyeglasses 
shown in Fig. 18 the bridge is entirely done away 
with, the lens being held in position by a metal 
spring band passing completely around the head. 
When only one side of the face is viewed the glass 
has an appearance very similar to that of a monocle. 
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A’ a concert for charity in a (country town, Miss 

Carter obliged by reciting “The Village ‘Black- 
smith.” At the conclusion of her recital the rural 
audience cheered. 

“Ancower!” they cried. ‘“Ancower!” 

Miss Carter was about to grant the request when 
a burly fellow very much out of breath tapped her 
on the shoulder. 

“I’ve just come round from in front,’’ whispered 
the man excitedly. “I want yer to do me a favor.” 

“Well, what is it?” queried Miss Carter. 

“Tt’s this,” whispered the intruder. “I happen ter 
be the feller you've been talkin’ about, and I want 
yer to put in a verse this time sayin’ as how I let 
out bicycles.’ 


First Farmhand—Now, what do you suppose that 
old hen is eating them tacks for? 

Second Farmhand—Perhaps she’s goin’ to lay a 
carpet! 


A certain company promoter once built a castle on 
a mountain peak. As he showed the gray Medieval 
looking pile to a friend, he said: 

“IT don’t know what to call it. What name do 
you advise?’ 

“It looks like those Scotch castles in the High- 


lands,” said the friend. ‘‘Why not call it Dun- 
robin?” 
“Dunrobin? Dunrobin? Yes, that would be a 


good name,” said the millionaire; ‘‘only, you see, I 
have no intention of retiring yet. * 
Teacher—Archibald, what plants flourish mm exces- 
sive heat? 
Archibald—Ice plants.—Judge. 


A certain millionaire bought a Raphzel in Rome. 
The Itdlian law prohibits the exportation of master- 
pieces, and the buyer had the happy idea of getting 
the Raphael painted over. This was accordingly 
done. he rare old painting reached London in the 
guise of a modern snow scene. 

Then a restorer, under the watchful owner’s eye, 
set to work on it. With a sponge dipped in tur- 
ventine he proceeded to sponge the snow scene off. 
He sponged it off readily, but he sponged a bit of 
the - oy off too,—and, behold, underneath the 
Raphael portrait of Marconi’ was revealed— 
London 


True Economy—-Friend—Why do you wear those 
fearfully old-fashioned collars? Winkers (a man of 
affairs)—Because, when the washerwoman _ sends 
them to anybody else they send them back.—Foster, 
in New York Weekly. 


An aviator descended in a field and said to a 
rather well-dressed individual: ‘‘Here, mind my ma- 
chine a minute, will you?” 

“What?” the well-dressed individual snarled. ‘Me 
mind your machine? Why, I’m a United States 
Senator!” 

“Well, what of it?” said the aviator. “I'll trust 
you.”’—Argonaut. 


The Boss Barber—What? You have cut the gen- 
tleman four times? Well, just for punishment, you 
must shave him all over again, right away !—Flie- 
gende Blaetter. 


A well-known Scottish architect was traveling in 
Palestine recently, when news reached him of an ad- 
dition to his family circle. The happy father im- 
mediately provided himself with some water from 
the Jordan to carry home for the christening of the 
infant, and returned to Scotland. 

On the Sunday appointed for the ceremony he 
duly presented himself at the church, and sought out 
the beadle in order to hand over the precious water 
to his care. He pulled the flask from_his pocket, 
but the beadle held up a warning hand, and came 
nearer to whisper: 

“No the noo, sir; no the noo! Maybe after the 
kirk’s oot!” 


“That Jones boy who used to work for you wants 
to hire out to me. Is he steady?” 
“Steady? If he was any steadier he’d be motion- 
less.” —Judge. 
> > > 


It was a divorce case, and the detective witness 
came to the stand dressed in black broadcloth, wore 
a gold fob and seals, and looked much more like a 
respectable middle-aged solicitor than a member of 
the police force. The man’s testimony was damag- 
ing to his client, so the learned counsel began his 
cross-examination very gently and was excessively 
polite. 

“I believe you are John Blank, of the firm of 
Blank & Co., the eminent detectives?’ 

“Yes, sir,’ said the witness, “I represent that 


“And I presume,” continued the counsel, “that in 
the course of your duties as a detective you have, 
at times, to assume many disguises?” 

es, sir.” 

“Then,” said the counsel, smiling, “‘will you have 
the goodness to tell the court just what you are 
disguised now.” 


“Queer name,” remarked the editor. 
“Yes, it might belong to either a parlor car or a 


Russian dancer.”’—Satire. 
Herbert, stood on a chair. The chair stood in the 
pantry. The jam stood on the shelf. Herbert's 


mother stood on the threshold. Herbert stood his 
ground. “My son,’ said the mother, pointing at 
him with astonishment, “I am s-u-r-prised ! To 
think that my little boy would do a thing like that.’’ 

Herbert, resourceful and not at all abashed, looked 
his mother straight in the eye. ‘Please do not in- 
terfere with the minnuvers of a boy scout,”’ he said. 
“A boy scout?” “Yes, mother, after supplies.” 


Knicker—What is Jones trying to invent? 
Bocker—A banana peel that won’t skid.—Judge. 


“What you need, madam, is oxygen. Come every 
afternoon for your inhalations. They will cost you 
$4 each.” 

“I knew that other doctor didn’t understand my 
case,”” declared the fashionable patient. “He told 
me all I needed was plain fresh air.”—Washington 
Herald. 


- 


“What's that big iron thing?” asked Laura. 

“Locomotive boiler,” replied Tom. 

After a moment's silence, Laura inquired, “Why 
do they boil locomotives 

“To make ’em tender!” said Tom.—Santa Fe Em- 
ployee’s Magazine. 


“What be these?” 

“Talking machines, you rube. Drop a, nickel in 
the slot and the machine will talk to you. 

“By heck, I'd do it, if I thought I ee git a 
civil answer. Washington Herald. 


“What's the matter with that friend of yours? 
He acts like a crazy man.” 

“He’s all right, only you see he’s from Central 
America and every time he hears a motorcycle he 
thinks a revolution has been started.”—Chicago 
Record-Herald. 


Lady (to tramp who had been commissioned to 
find her lost poodle)—The poor little darling, where 
did you find him? 

Tramp—Oh, a man ’ad ‘im, miss, tied to a pole, 
and was cleaning the windows wiv ‘im! 


Boy—I want another box of pills like I got for 
mother 
Druggist—Did your mother say they were good? 


-No; but they just fit my air-gun. 


oy 


The “Akron” Anchored over the Shore at Atlantic City on the Day of Her First Flight. 
The Lifeboat is Shown in Position under the Car 


THE END OF THE AMERICAN ATTEMPT TO CROSS 
THE ATLANTIC BY AIRSHIP 


The bursting of the trans-Atlantic 
airship “Akron” while flying 1,000 ft. 
above the ocean at Atlantic City, 
early on the morning of July 2, kill- 
ing Melvin Vaniman and his crew of 
four men, shocked the American pub- 
lic more than any other aerial acci- 
dent in the past year or two. It came 
shortly after a number of fatal aero- 
plane accidents, Miss Harriet Quimby, 
the first American woman to receive 
an air-pilot’s license, and her pas- 
senger, W. A. P. Willard, falling to 
their death the previous day at Bos- 
ton, 

The disaster to the “Akron” was the 
ending of the trans-Atlantic aerial voy- 
age first planned by Walter Wellman, 
after his final unsuccessful attempt to 
fly to the North Pole in 1909. Melvin 
Vaniman was Wellman’s chief of 
staff in the North Pole attempt, and 
also in the unsuccessful attempt to 
cross the Atlantic in the “America” in 
1910. In this, the first of the trans- 
Atlantic attempts, the airship was in 
the air 7114 hours and traveled ap- 
proximately 1,000 miles, the crew 


abandoning it at a point about 375 
miles out from the Atlantic coast, 
directly east of Cape Hatteras. 

Both Vaniman and Wellman re- 
tained their enthusiasm and said they 
would try again, building another air- 
ship in the construction of which they 
would profit by experience. Later, 
however, Wellman withdrew and Mel- 
vin Vaniman went on with the project 
alone. 

When the “Akron” started on its 
fatal flight, July 2, the atmospheric 
conditions seemed exceptionally favor- 
able. Vaniman appeared to have com- 
plete control, and, after circling about 
over the inlet and the mainland, 
pointed the ship’s nose out to sea. To 
those who had witnessed the many 
flights of Vaniman this one promised at 
the start to be more successful than 
any before attempted. 

When at an altitude of about 1,000 
ft., a sudden puff of smoke was seen 
at one end of the gas bag. In a 
minute the bag exploded, a mass of 
flames hid the ship from view, then 
the car broke away from the envelope, 


| 
| 
| 
| 
| | 
| 
‘al 
| 
} 
| 
= 


310 POPULAR MECHANICS 


and plunged downward. In the de- 
scent something which appeared to be 
the body of a man shot out to the left 
of the wreckage and struck the water 
before the rest of the descending mass. 

One theory of the cause of the ex- 
plosion is that somebody let too much 
free gas into the engines and backed 
up the exhaust. This is the idea of 
Chief Beck of the fire department, 
who was on hand with his men to help 
in the launching. He had no idea that 
anything was wrong until he saw the 
smoke suddenly change to flame and 
the entire rear of the bag go up as 
though by explosion. 

Another theory is that a dangling 
rope of the rigging dragged into the 
big propellers, whipped up against the 
stern end of the envelope and snapped 
off enough of the cone to free the gas, 
allowing the vapor to sweep into the 
engines and explode, while other re- 
ports ascribe the bursting of the 
envelope to expansion of the inclosed 
gas from the heat of the sun. 

The “Akron” was 258 ft. long, with 
an extreme diameter of 45 ft. The 
framework, with the four engines, cy- 
lindrical gasoline tank and _ cabin, 


weighed about 14,000 Ib. The fuel 
tank had a capacity of about 8,000 Ib. 
of gasoline. The lifting power was 
estimated to be about 26,000 Ib., and 
the engines developed 277 hp. A 100- 
hp. engine was used for the forward 
vertical propellers, and two 80-hp. 
engines for the two sets of orientable 
propellers,. which could be turned 
from the horizontal to the vertical, to 
help raise and lower the ship. The 
remainder of the power plant con- 
sisted of a 17-hp. engine and a small 
dynamo. 


HEAT AND WATERPROOF 
FIREMEN’S SUITS 


Special suiting for firemen, claimed 
to be both water and heat-proof, but 
otherwise like the ordinary fireman's 
suit, is manufactured by a sporting- 
goods concern in Indiana. The suit- 
ing is composed of two pieces of cloth 
cemented together with rubber be- 
tween. In this way the rubber is 
kept from exposure to the heat and 
air, which would act upon it in- 
juriously. 


Constructing the Envelope of the Ill-Fated Airship in the Factory at Akron, Ohio. It was the Largest 
Ever Made in the United States 
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| [S100] Complimentary [$100] 


Tuition Credit 


2.3.8 


before credit Jim «th, One Hi ndred 
Dollars for bing the regular year course Tu ition Credit 


FREE 


| of instruction. Charge to advertising account. 
| 


J.B. Lyttleton. Directr of Publicity. 
| To $100 Credit tor thie Contiticate 
| be cactowed with 


_——__— - This is a reduced size picture of the 
OOOO Complimentary Tuition Credit Certificate 
we give you free 


Offer Expires Sept. 1, 1912—So Write If You Want a Free Scholarship 


A tremendous—positively treme tremendous siown ollie fax for the ambitious young man. 
Here is an opportunity to get your tuition in a great law school positively with- 
out a cent of cost to you. Read—read the offer which we make on the 
Complimentary Tuition Credit for $100 which we picture here. Note that we 
are doing this for advertising purposes. These Complimentary Tuition Credits 
will be given out only in limited numbers. We expect to withdraw this offer absolutely on 
September 1, 1912. So if you want to be one of the few lucky ones to get a three years’ course in 
one of America’s leading correspondence schools absolutely without a cent of cost to you, don’t 
wait but get the coupon at the bottom of this page to us at once. 

We are making the offer at this time because this is the time when all young men and older 
men contemplating a college course are getting ready to start away. No necessity to go away now. 


Study Law at Home 
on This Great Offer 


Learn the law at this great school just as well 


as you would learn it if you attended a resident 
university. Graduate correspondence students hold highest 
records and are most successful in passing bar examinations. 
Our complete Home Study Law Course covers the same ground 
as Harvard, Chicago, Michigan, Columbia and other leading law J 
schools of the country; recognized by great jurists, lawyers and & 
universities as the greatest home study law course in America. 

We guarantee to coach free ony student failing to pass the bar examina- 
tion. Our course covers both theory and practice and prepares for the bar 
in any state. Abraham Lincoln, Henry Clay, Tom Marshall, Jas. A. Garfield, 
Edward H. Harriman, Thos. H. Ryan and thousands of the most noted men 
studied law at home. Decide now while this great opportunity is before you. 


Send This Goupon—Send It Today 


QA 


FREE 


Put your name and address on this coupon and get it in to us COUPON 
today and we will give you full details of this greatest law school offer ever made. AMERICAN 
We mean exactly what we say. We will give you just exactly what we tell CORRESPONDENCE 
you we will give you—a Complimentary Tuition Credit for $100 covering the SCHOOL OF LAW 
regular three year course of instruction. On this tuition credit you get Manhattan Bidg., Dept. 1192 
everything just as if you paid the real money. Now don’t delay, for remember this is CHICAGO 


only a limited advertising offer which we expect to withdraw on September Ist. 

Hurry, hurry, or you will be too late. We expect a great rush of students and we Fe eenen: bye ens any 
will take them in the order in which they apply. Remember, those who get these aang eal a me w Loot 
free complimentary tuition credits pay absolutely not one cent for tuition. Their ona full ri a ~ ‘als -— 08 
only cost is for text and postage. addition to our regular law course we have Scholarship Offer ars of your Free 
a special business law course which every man should take, no matter whether P er. 

he ever expects to be a lawyer. We also give a free Complimentary 

Tuition Credit for this course for a very limited time to new Fall students NAME 

only. So write. Send the free coupon today if you want to get inonthisoffer, 


AMERICAN CORRESPONDENCE SCHOOL OF LAW 


Manhattan Bldg., Dept. 119Z, CHICAGO, ILL. 
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Can 
Goal 


THE North and South Poles have been reached. 
They were not reached over night, nor in the 

one attempt. The road first had to be found and 
explored, obstacles overcome, hardships endured. 
Each new bit of road knowledge was passed along 
until finally the combined knowledge resulted in the 


flashing around the world of that thrilling message— 
“FOUND!” 


AYBE you have your eye on some highly paid 
position that seems practically impossible to reach 
because of the apparent obstacles in the way. If you 
had to make your own road and go if alone in order 
to succeed, you'd probably never get there. But the 
road has been made for you. The I.C.S. road is 
always open. Already it has led thousands of 
poorly paid men like yourself tosuccess. 
ES—the road to more money and 
~f a better position has already been 
he made for you. It doesn’t matter in 
what part of the world you live, or 

how little money you’ve got—so long 

me as you can read and write you can 
take this I. C. S. road to success. 


a 


Please Mention Popular Mechanics 
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TO learn how 
the I. C. S. will help 
you earn more and win success 
in your chosen line of work is easy. 
You don’t have to assume any obli- 
gation or put yourself out in any way. All you 
have to do is simply mark the attached coupon 


opposite the well-paid occupation that most 
appeals to you. 


Isn’t that easy? Does your ambition measure up 
to it? Then prove it by marking the coupon now. 


OU can win success in your chosen line of work, 

instead of having to mark time in a job you don’t 

like. You can win confidence, independence and 

happiness by acquiring special training through 1.C. S. 

help. You can leave worry behind and win the 
respect of yourself and your fellow men. 


OU take no chances, because the road is tried 
and true. That over 400 I. C. S. students 
every month report advancement in 


salary and position proves I. C. S. 
thoroughness and certainty. 


— 
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NTERNATIONAL CORRESPONDENCE SCHOOLS | 
Box 872, SCRANTON, PA. 


Explain, without further obligation on my part, how 
can qualify for the position before which I mark X 


T sounds good—doesn’t it? Youcan 

make it good and the I. C. S. will 
‘make good’’ at a sign from you— 
marking the coupon. Get out to dis- 
cover yourself. Give the I. C. S. a 
chance to help you discover yourself. 
The road is open. There are no 
crossroads. Thel. C. S. road 
goes straight. Learn how 


Electrical Engineer 
Elec. Ligh ting Supt. 
Eleetrie Car Running 
Electric Wireman 
Telephone Expert 
Architect 


BulldingContractor 
Architectural Draftsman 
Struetural Engineer 
Conerete Construction 
Mechan. Engineer 


Refrigeration Engineer 
Civil Engineer 
Surveyor 

Mine Superintendent 
Metal Mining 
Locomotive Fireman &Eng. 
Stationary Engineer 
Textile Manufacturing 
Gas Engines 
Automobile Running 


Civil Service 

Railway Mall Clerk 
Bookkeeping 
Stenography&Typewriting| 
Window Trimming 
Show Card Writing 
Lettering & Sign Painting 
Salesmanship 
Commercial Illustrating 
Industrial Designing 
Commercial Law 
Teacher 

English Branches 
Good English for EveryOne 
Agriculture 

Poultry Farming 
Plambing & Steam Fitting 
Sheet Metal Worker 
Navigation 
Languages 
Chemist German 


you can take it by mark- 


ing the coupon 
NOW. Present Occupati 
Street and No 


Mechanical Draftsman 
| 


Please Mention Popular Mechanics 
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Message Bearers Ancient and Modern 


Pheidippides, the most noted runner of 
ancient Greece, made a record and an ever- 
lasting reputation by speeding 140 miles 
from Athens to Sparta in less than two days. 


Runners trained to perfection composed 
the courier service for the transmission of 
messages in olden times. But the service 
was so costly it could be used only in the 
interest of rulers on occasions of utmost 
importance. 


The Royal messenger of ancient times has 
given way to the democratic telephone of 
to-day. Cities, one hundred or even two 
thousand miles apart, are connected in a 
few seconds, so that message and answer 
follow one another as if two persons were 
talking in the same room. 


This instantaneous telephone service not 
only meets the needs of the State in great 
emergencies, but it meets the daily needs 
of millions of the plain people. There can 
be no quicker service than that which is 
everywhere at the command of the 
humblest day laborer. 


Inventors have made possible communica- 
tion by telephone service. The Bell System, by 
connecting seven million people together, has 
made telephone service so inexpensive that it 
is used twenty-five million times a day. 


Captains of war and industry might, at great 
expense, establish their own exclusive tele- 
phone lines, but in order that any person hav- 
ing a telephone may talk with any other per- 
son having a telephone, there must be One 
System, One Policy and Universal Service. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 
Every Bell Gelephone is the Center of the System 


Please Mention Popular Mechanics 
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WINTON SIX 1913 


In a Class All Its Own 


The $3000 48 H. P. Winton Six has no competition below $4000 
and no superior at any price. Now in its sixth year of growing 
popularity, this car differs from all other cars. Note that:— 


1—It is the car that, single-handed and alone, 
overcame the opposition of practically the entire 
industry and converted high-grade makers and 
users from four-cylinder cars to Sixes. 

2—It is the one high-grade car that in five 
consecutive years has not required a single 
radical alteration. 

3—It is the only car of wide reputation that 
has always had a self-cranking motor. (June, 
1907 to date.) 

4—It is the Six whose makers were the first 
in the world to make Sixes exclusively. 

5—It is the only car whose repair expense 
record is proved by the sworn statements of 
individual owners. In 744,000 miles of travel 
during four years the Winton Six established 
the wonderful repair expense record of 22.8 
cents per 1000 miles. 

6—It is a car that owes its success to no 
racing or endurance test stunts, to mo pretty 
picture or poetical advertising, to xo social 
prestige fallacy, and to no super-price sophistry. 
But has won its supremacy by proving itself 
able to give its owners the finest, pleasantest, 
and surest kind of service, every day, year after 
year. Men who buy Winton Six cars keep them. 
You'll find Winton Six owners the hardest men 
in the world to win over to other makes. 

7—You can buy the ideal Winton Six at 
$3000, because we do business on sound, rock- 
bottom business principles. We buy materials 


for cash. We own our entire plant and equip- 
ment. We owe nobody anything. We are not 
loaded down with bond, mortgage or gold note 
obligations with interest and sinking fund 
requirements that cost hundreds of dollars per 
car. In buying a Winton Six you escape all 
these super-charges. Also we save you the $200 
dealer's discount that you would pay on a $4000 
car and the $400 dealer’s discount that you 
would pay on a $5000 car. If your money is 
worth face value to you, the price of the Winton 
Six is alone a thing worth thinking about seri- 
ously. And you have the assurance of thousands 
of owners that the $3000 Winton Six will give 
you every essential element of car quality, 
besides the unique advantages stated in para- 
graphs 1 to 6,—advantages not to be had in any 
other car. 

Let us send you our 64-page, library-size 
catalog. It tells all the facts about the 1913 
Winton Six. 


The Winton Motor Car Co. 


The World's First Maker of Sixes Exclusively 
24 Berea Road CLEVELAND, OHIO 


Winton Branch Houses 


NEW YORK, Broadway at 70th St DETROIT.. 998 Woodward Ave 
CHICAGO...Michigan Avenue at MILWAUKEE..... 82-86 Farwell 
A 


BOSTON, 674Commonwealth Ave 
PHILADELPHIA... .246-248 N 


Broad , 
BALTIMORE...... Mt. Royat at KANSAS CITY,3324-3226 Main St 
North Ave SAN FRANCISCO. .300 Van Ness 
PITTSBURGH Baum at Beatty St. ve 
CLEVELAND..1228 Huron Road SEATTLE.... 1000 1006 Pike St. 


ve. 
MINNEAPOLIS ....16-22 Eighth 
St. N. 
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From Childhood to Old Age 


Kimball Pianos 


Are Pleasing in Tone 


Free Approval Test in Your Own Home 
To Contemplating Purchasers 


We extend to you a most cordial 


invitation to thoroughly investigate the 
splendid merits of the new style Kimball Pianos, 
through our catalogues and literature that we 
will be pleased to send you, postage paid, or at 
the nearest Kimball dealer’s store, or by our 
Free Approval Test in Your Own Home. 


Kimball Result of Half 
Century of Experience 


Kimball Pianos and Kimball 88-note Player-Pianos are 
the product of 55-years’ experience, good material and 
good intentions, and the INTENT of the manufacturer 
marks the difference between things made to sell and 
things made to SERVE. The makers of Kimball Pianos 
find it profitable to devote more thought to the making 
than to the selling, thus orders for Kimball Pianos are 
always a little in advance of the production. 


Greatest Factory—Largest Capital 


Operating the inagest piano factory in the world,employ- 
ing the largest cash capital, buying raw material in the 
greatest quantities for cash, the Kimball System of 
manufacturing and distributing enables us to furnish 
you the best of piano quality for the least money. 


Write for Money Saving Plan 
Catalogues and Easy Payment System 
If you want a piano at all you want a good one; a mere 
| sew case with no lasting musical quality will not do. 
cure the old reliable Kimball for your home and be the 
owner of a piano you will always be proud of. 


Write Today for Free Catalogues 


W. W. KIMBALL CO., 129C Kimball Hall, Chicago 


Please send me free your Piano or Player-Piano Catalogues, prices and 
usical Herald,containing two pretty songs, words and music. 


terms and the M 


Name 


City .... 


White 
Valley 


GEMS 


Substitutes 
for Diamonds 


= 


Send for FREE Catalog! 


showing wonderful W hite Valley 
Gems in Rings (Ladies’ or Gentle- 
men’s), Scarf Pins, Studs, 
Brooches, Necklaces, Cuff But- 
tons, Lockets, Earrings —100 dif- 
ferent articles and styles. 
lass, not paste, not any 
kind of imitation, but beauti- 
ful, splendid gems. (White 
Sapphires chemically prosace 
»k like finest diamonds. 
scratch file, and cut glass. Stand 
acid test. Famous society women 
substitute White Valley Gems for 
real diamonds — or wear the two 
together confidently. 
+ K. solid gold mountings. 
>-year Guaranty Certificate with 
po gem. Ring measure sent with 
catalog. Will send any article in 
book C. O. D. — express prepaid — 
subject toe xamination —or by reg- 
istered mail on receipt of price. 
Money refunded if not satisfactory. 


WHITE VALLEY GEM CO. 
501 Saks Bidg., Indianapolis, Ind. 


HUGE DIVIDENDS PAID BY DIAMOND MINES 
—The profits in diamond mining can be imagined from 
the fact that Premier Diamond Company of the Trans- 

vaal paid last year a 250 per cent dividend on its pre- 
ferre stock and 500 per cent on its deferred shares. 

For the same year the German Colonial Company for 
Southwest Africa paid 50 per cent, as against 64 per 
cent the previous year, and it is expected to pay 35 per 
cent this year.—Minneapolis Tribune. 


You Can Produce Eggs 


At 10c Per Dozen 


We tell you how in the Philo System Book, and will mail you a copy of 
the book, POSTPAID ON APPROVAL. When you are satisfied that the 
book is actually worth more than §1 to you, or that by its use you can pro- 
duce eggs for less than 10 cents a dozen, you may mail us $1. Should 
the book fail to help you to better success with poultry and should it not 
be entirely satisfactory to you, you need not pay forit. Senda postal te 
day asking for the Philo System Book on approval, and we will forwar« 4 
it me 


E. R. PHILO, Publisher 


8 Lake Street, ELMIRA, N. Y. 


Sign al Coat Shirts 


are gn most comfortable and lasting shirts for railroad wear. 
They are absolutely = and tear proof; won't fade or shrink; an ex- 
tra button anda my ov ="9 keeps them from gaping at waist. 
e send a couple C.0.D. The price is $1.00 per garment (81.25 
west of Missouri River). it your dealer hasn't them, write us for 
acouple C.O.D. If not satisfied, return at our expense. 
We also make Signal Coats and Overalls. 


HILKER-WIECHERS MFG. CO., 1256 Mound Avenue, Racine, Wis- 


A Postal Brings Grand Free 
Millwork Catalog 

Building Material! 

Send at once for the great Catalog of 5,000 Bargains in the 

highest grade Guaranteed Millwork and Lumber. Issued by 
the Largest Building Material Plant in me rica. Buy Doors, 
Windows, Mouldings, Stair and Porch Work—everything you 
need to build, remodel or repair—at 50 per cent saving! 
Quality, Safe Delivery and Satisfaction Guaranteed. (38) 


GORDON-VAN TINE CO., 2760 Case Street, DAVENPORT, IOWA 
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REMINGTON 


SHOTGUN 


For singles—trap or field—just toss in a shell, 
press the button and—“PULL.” The side bolt makes it easy. You don’t have to 
tug at the barrel or watch an on-and-off device. The action stays open after each 
single shot is fired.—It always stays open when the magazine is empty. Five shots— 
three to get the cripples—each under absolute control of the trigger finger. The recoil 
reloads for you—kicks another shell in; takes the strain off the gun—the discomfort out 
of the kick—all without diminishing the dive behind the shot. 
Simple take-down—a turns of the readily handled 
azine rew-cap ma ca 

Send for a motion picture booklet telling how the kick is used 
—how a friction device found only on the Remington- 
UMC Autoloading Shotgun takes the punishment out of 
heavy loads. 


Remington Arms-Union Metallic Cartridge Co. 


299 Broadway New York City 


Learn The Drafting Profession 


WITH THE AID OF THIS NEW BOOK 


A Practical Course in Mechanical Drawing 


By WM. F. WILLARD 


(For several years instructor in Mechanical Drawing at Armour Institute of Technology, Chicago) 


The best book for individual study. Is in 
advance of any other work on the subject. 


Price 50 Cents Postpaid 7 
Popular Mechanics Book Department, CHICAGO 


Please Mention Popular Mechanics 


£ The Remington Cubs 
‘ pick the only easy 
4 » single loader 
UMC 
A 
¥ = 
Mechanical Drawing 
: PRICE 50 CENTS 
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SOLD AT PAINT, HARDWARE, 


RUG AND, DEPT. STORES. 


THE GLIDOEN. VARNISH 


Best WATCHon Earth 
NOW 


soLpON CREDIT 


For the first time in history the great, genuine ILLINOIS 
‘Watch is now sold exclusively by us by mail on credit. This 
is the greatest public triumph of the age—it will revolution- 
ize the Watch business. For over 40 years the oIs 
Watch has been acknowledged the standard Watch worn 
by America's great men and women, No man 
or woman should now be without a 
famous 


Iron-Clad Guarantee 

Part for part—in accuracy, wear, 
finish, beauty, material and workman- 
ship, the ILLINOIS is superior to 
any other Watch at any price Both 
the makers and we stand back of 
this Watch with a guarantee 
that absolutely protects 
you. Weare one of the 4 
largest Watch Distributors 
in the world. For over 35 
years we have sold all 
kinds of Watches, and 
honestly tell you that 
the ILLINOIS is the 
best at any price. 

NO MONEY DOWN 
The famous ILLI- 
NOIS costs you less 
than inferior makes. 
Nowhere else can you 
buy exclusively a genuine 
ILLINOIS on credit. No 
dealer can undersell us 
even for cash. Sent on 
approval—you take no 
risk—pay as you please. 


HANDSOME BOOK FREE 

Our FREE, beautiful, profit-sharing book, describing the ILLINOIS 
Watch, easy goat terms, andsome styles, 
awaits you. nd name and ad today 


FREDDRO WATCH CO., Dept. 300, St. Louis, Mo. 


Successors to The American Watch Co. of St. Louis. 


3 YEARS TO PAY 
30d free trial 

Meister Piano 

$1 A WEEK 

35 MONTH Price $175.00 

No cash payment down. No interest 

—no extras. Piano stool and scarf free. 


ROTHSCHILD & COMPANY 
Dept. 16 X CHICAGO, ILL. 


BE PROSPEROUS 


Grow Mushrooms at home all winter 
in cellars, stables, sheds, boxes, etc. Large 
demand. §20.00a week easily made. Only 
small space necessary. Weare large growers, 
make best spawn, and insure your success. 
Write for big booklet and learn how. 


NAT'L SPAWN CO., Dept. 12, BOSTON, MASS. 


AUTOMATIC FIRE PROTECTION—The value of 
automatic fire protection was demonstrated by an inci- 
dent which occurred a short time ago in a building on 
Madison avenue in New York. At the close of the day 
an operator who had been using an electric flatiron 
neglected to turn off the current in the iron, which was 
left resting on an ironing board. By 5:20 p. m. the floor 
had been entirely vacated. At 7:27 an alarm was auto- 
matically sent to the nearest fire station of the protecting 
system which had been installed in the building and at 


AGENTS COIN MONEY 
Selling Golden Rule Cutlery 


Transparent Handle Pocket Knives 
and —_ with name and 
address, photo, lodge emblems, 
etc., on handle. Every knife 
guaranteed. Full line of razors, 
strops and cutlery specialties. 
Quick sales. mages. Exclu- 
sive territory. ite today 

for terms and catalogue. 


We 
Want 
Wide-awake 
Agents Every- 
where. Experience 
Unnecessary. We 
FF’ Teach You How. 


A Sure-Big 
Money Maker 


Pound of sugar makes 30 five cent packages 
delicious candy — sells _ like wildfire — eighth 
season —thousands used —original investment 
returned many times over first season— 


Empire Candy Floss 
Machine 


'. making sure big profits everywhere. POP-CORN 
—PEANUT ROASTER—ICE CREAM CONE MACHINE— 
Get catalog O. HOME ICE PLANT—sure winner. 
Catalog 100 tells about it. Agents Proposition Extraordinary. 


STEVENS MANUFACTURING AND SUPPLY CO. 


Makers and Distributors Stevens’ Pocket Lighter, Non- 
Leaking Tire Valve— Full Line Auto Accessories. 


Dept. R—1225 Wabash Ave., CHICAGO, ILL. 


OVER 


$400 


thin 
Day 


Operating 


the 

CIRCLING WAVE the catchy amusement device 

that combines the pleasure of the 

merry-go-round with the joy of boating on the gently rolling lake or bay. 

At Eagerton, Ind., Booher Bros. made $350.90 in six hours, and one 

day at Crawfordsville, $402, and another made $380 in six hours. 
You fan do this Also and employ only one assistant. 


“Writ rite to as per for description of the CIRCLING WAVE 
and its wonderful money-making power. 


ARMITAGE & GUINN, 159 Mill St., Springville, Erie Co., N. Y. 


LABE 
TORONTO | 
WALL ENO 
ca} 
rour 
Q pe: Pay 
INN 
Yous 
IS 
OR Fe 
OR % 
“ ——— Golden Rule Cutlery Co., 552 W. Lake St., Dept. 189, Chicago, Ml. 


Don’t be a slave to hand writing. Here's an efficient te 
machine for 618. All modern improvements; visible writin; 
standard keyboard, reversible ribbon, eve. Bennett Portab! 
Fypowriter costs but $18 because so simple. Weighs but 7602, 
Only 250 parts. Others have 1,700 to 3,700. Sold on money- 
back-unless-satisfied-guaranty. Over 24,000 in use. 


nd Writing 


to atten- 
tion of 
business, 
profes- 
sional 
and traveling men, teachers, etc. Write for preposition today. 
P. U. BENNETT TYPEWRITER CO., 366 Broadway, New York 


ASTRONOMICAL TELESCOPE 


ete with Case, 
Length 36%4 Son Glass and Eye Piece 1 8 
inches. 2inch for Wight Observation . . 


object glass One of these superb 
instruments will give 
material enjoyment. 
It will enable you to 
pick out the smallest 
Boats on the Hori- 
zon, tell the time 
by a clock many 
miles distant, and 
view the country 
for fifty miles around. This telescope is made for Astronomical 
Work. With its aid the Mountains in the Moon, Jupiter's 
Moons and Saturn's Rings are clearly discernible. 

Prof. Hicks, of Word and Works Almanac, says it is far superior 
to others he has examined at twice the price. 


CATALOGUES SENT FREE ON APPLICATION 


A. S. ALOE CO., 515 Olive St., ST. LOUIS, MO. 


7:30, when the firemen arrived, the fire had been ex- 
tinguished by the operation of the automatic sprinklers. 
These circumstances were such that the fire would prob- 
ably have or a good headway under ordinary cir- 
cumstances before being discovered. 


Engineering Record. 


! Standard Machines SOLD or RENTED 
WHERE at to 44 PRICES, allowing R 

APPLY ON PRICE. Shipped with priv 
examination. Write for Ilustrated Catalog L. 


ures that has h « to earn the 
pre sent works w ide reputation and endorse pment of the 


DAUS IMPROVED TIP TOP DUPLICATOR 
No printer's ink used, thus avoiding soiled hands 


and e supplies. 100 copies 
‘ordinal "SENT ON TEN ‘DA WITHOUT DEPOSIT 


Complete Duplicator, cap size (prints 8 3-4x13 
inches) ,contains Roll of \Dausco”’ Oiled Pareh- 
ment Back Duplicating surface — can $5 
used over and over again 


be u 
DAUS DUPLICATOR Daus Building, 111 New York 


LET US GIVE YOU THIS 
TRANSPARENT CELLULOID TRIANGLE 


It is 4 inch size, 30°+60° angles. Lowest retail price, 
25 cents. Absolutely essential to everyone whodraws. We 
make this offer to introduce our new catalogue showing 

SPAULDING’S 

NEW CARRYING CASES 
AND COMPLETE OUTFITS 

for designers, architects, engineers and students—com- 
pact, durable and convenient. Spaulding’s Corrving 
» Cases are made light and strong. ‘They provide wel 
4, arranged compartments, including space for drawing 
board and T square. Handled like a suit case: 
unique, practical, inexpensive. Outfits include al! 
necessary equipment. If you draw, send us 
five 2-cent somes to-day to pay postage and get 
_ the free triangle and the catalogue. 


SPAULDING PRINT PAPER CO. 
44 Federal St. BOSTON 


FELIX A. L. 


TYPEWRITER EMPORIUM. 84-86 W. Lake St. CHICAGO 


Expert Knowledge is the Best Tool 


The most expert carpenter can’t do a good job 
with poor tools, yet the most completely equipped 
tool chest won't make a good workman of a man 
who has neither ability or skill, Ability and skill 
are the results of a complete knowledge of your 
work—knowledge that can be gained only by hard 
study and practical experience—the very founda 
tion of your success, The American School's 


great new 
CYCLOPEDIA OF 


Architecture, Carpentry and Building 


can give you that knowledge without which your tools are prac 
tically valueless. Natural ability may be yours, but unless you 
prepare yourself for more difficult work—work requiring ex 
pert knowledge and training— you can't hope to get ahead 
This great ten volume Cyclopedia contains 4,760, 7x10 inch 
pages ; 4,000 illustrations, full page plates, diagrams, etc., and J 
is just what you need to put you on the road to a better job and 
better pay. It will teach you how to read blue prints accur 
ately, will tell you how to handle men as well as tools, and it 
covers every detail of building construction —every angle of 
architecture and carpentry. The books are big and attractive 
and are bound in half red morocco, titles stamped in 18k gold 

Read the ** Partial Table of Contents’’ and the two generous 
free offers beiow; you can't afford not to examine this great 
work. With the books before you, yoi will realize that you 
have the best, the most authentic, the most practical, in fact 
the only set of books covering completely the entire field of 
Architecture, Carpentry and Building. 


Partial Table of Contents 


an pare Freehand, Perspective and Architectural Draw- 
ettering, Pen and Ink bens rg, The Orders, Super- 
Strength of is, M ary, foreed Con- 
crete, Carpentry, Steel Stair-Bail Hardware, 
Steel Construction, Roof Trusses, Practical Problems, Esti- 
mating, Contracts, Specifications, Building Law, Sanitation. 
Sheet Metal Work, Electrie Wiring and Lighting. 


Sent Absolutely Free—Express Prepaid 


The complete ten volumes, not a sample volume, will be 
sent, express prepaid, for seven days’ free examination; re 
turnable at our expense if the books do not contain the informa 
tion you want. If you keep the books, pay $2.00 seven days 
Bf after receipt and then §2.00 a month until you have paid the 
special introductory price of $24.80, 


Another Great Free Otter 


With each set is included a year’s Consulting Membership 
entitling you to the free advice of a corps of Construction En 
gineers. This will give you practical help in handling working 
problems which are too specific to be taken up in detail in the 

yclopedia, A single problem solved for you might be worth 
more than the first cost of the books. 


American‘ School of Correspondence, Chicago, 4. S. A. 


FREE EXAMINATION COUPON 
American School of Correspondence, Chicago, U. S. A. 


Please send set Cyclopedia of Architecture, Carpentry and 
Building for seven days’ free examination. I will send §2.00 
within seven days and $2.00 a month until I have paid §24.80 or 
notify you and hold the books subject to your order Title not 
to pass’ until fully paid. Pop. Mech.8-12 


ADDRESS. 
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WE GIVE EVERY 
Comfort — Power — Reliability 


Three motorcycle essentials combined to 
a remarkable degree in 


A Spring Frame and Spring Fork, the only motorcycle 
so equipped, insure ‘‘auto comfort on two wheels.” No 
bumps, no jolts! Most powerful ball-bearing engine! 
Seesanienl dependable, safe! All models equipped 
with Free Engine Clutch without extra f 
charge. 


in exchange for a little time and less effort than you think. 

You unconsciously advertise us while playing, driving 
our CYCLEMOBILE on business errands or touring. 

The CYCLEMOBILE is a newly perfected machine not on the 
market for saleon account of our large exclusive contract with 
the inventors. It is built like a real Motor Car with two 
speeds, forward and reverse, besides a neutral coaster speed. 
The Body and Hood are Pressed Steel and second growth ash, 
supported on a Chassis frame of Rolled Steel angle iron, capa- 
ble of carrying the weight of five full grown men. The Axles 


are also of Steel and wheels Rubber Tired. The front wheels 
pivot on regulation Motor Car steering knuckles, eliminating Motorcycle 
all danger of upsetting on curves. We simply cannot give you Book Sent Free 
one-hundredth part of the real Specifications in this limited = 
Space, but send in the coupon and we Every present or prospec- 
will TELL IT ALL. tive 
MOTOR CAR PUB. Pon. Fou yours? not, send 
SAS CITY. Mo. Mec. 


today and learn the essen- 

Dear shit tials of genuine motorcycle 
Kindly mail me full details and satisfaction. 

Specifications of your CYCLEMO- 


The 
BILE offering, and oblige. 
Sincerely yours, Miami Cycle & Mfg. Co. 
350-370 Hanover St., 


GOOD JOB FOR SOMEBODY—One of the recent 
want ads in an undertakers’ journal reads as_ follows: 

“Wanted—Young man to work as_undertaker’s as- 
sistant, carry the folding chairs, comfort the relatives, 
wash the hearse and take care of two span of horses, 
solish the brightwork on caskets, and take care of the 
Kitchen garden. Fine bedroom over the stable. Young 
man must be a willing worker and must not smoke, 
chew, drink, gamble or stay out nights. Good wages to 
the right party, $15 a month and room.” 


Save One-Quarter 


the purchase price of motor cycle accessories 
and parts. We sell guaranteed goods twenty- 
five per cent cheaper than any other house. 


The Motor Cycle Co-Operative Co. 


650 Woodward Ave., DETROIT, MICH. 


$15.00 Per Month Buys this Motorcycle 


A GENUINE $200 WITH FREE ENGINE AND 
4) HP MOTORCYCLE ALL 1912 IMPROVEMENTS 


Rider Agents Wanted to ride the Peerless 
Jr. while paying at the rate of $15.00 per month. 


Special Introductory Price Now $14 Only $59 down, 


$15.00 per month 
for only six months) Write quick for catalog and full 
details of this big special Peerless Jr, Motorcycle offer. 


PEERLESS MOTORCYCLE CO., 174 Columbus Ave., Boston, Mass. 


10 DAYS FREE TRIAL 


prepaid, to any place inthe United States without a cent deposit in advance, and allow 

Arial from the day you receive it. If it does not suit you in every way and is not all or more oo we 
claim for it and a better bicycle than you can get anywhere else regardless of price, or if for any 
reason aaeres you “ I wish to keepit, ship it back to us at our expense for freight and 
Lo will not be out one 


Ow FACTORY | PRICES We sell the highest grade bicycles direct from factory to rider at 
lower prices than any other house. We save you $10 to $25 middle- 
men's profit on every bicycle. Highest grade models with Puncture-Proof tires, Imported Roller 
Hi chains, pedals, etc., at prices no hi — than cheap mail order bicycles; also reliable medium 
RIDE models at unheard of low prices. Ks 
co town and district to ride and exhibit a le “Ranger cycle 
| IDER AGENTS WANTED furnished by us. You will be astonished at the wonder/uily low Prices 
HW and the liberal propositions and special offer we will give on the first 1912 sample going to oar town. Write at once 
yf for our special offer. DO NOT BUY a bicycle ora pair of tires from anyone at any price until you receive our a 
# and learn our low prices and liberal terms. BICYCLE DEALERS, you can sell our bicycles under your own = wade by 
= a our prices. Orders filled the day received. SECOND HAND BICYCLES—a limited num taken in 
Chicago retail stores will be closed out at once, at $3 to $8 each. Descriptive bargain list mailed free. 
TIRES COASTER BRAKE rear wheels,inner tubes, lamps, cyclometers, parts, repairs and everything in the bicycle 
line at half DO NOT wart, but write today for our — 
Mi illustrated and containing a great fund of in information. It only costs a postal to get everything. 


MEAD CYCLE CO. Dept. D108, CHICAGO, iLL. 
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All the ease—silence— flexibility 
a motor cycle will ever give 


The 4-cylinder, 7 H. P., free engine, chain drive Henderson— $325. 


E 


We sincerely believe that the future develop- 
ment of the motorcycle will not produce a 
machine more comfortable, more flexible or 
more silent than the Henderson is today. 


Let us take up the Henderson points, one by 
one, and you will see that our belief has a 
sound and substantial basis in fact. 


The Henderson, to begin with, is long and low. 


Its wheelbase is 65 inches—which means 
comfort to the rider, who sits forward of 
the rear wheels; and its low center of 
gravity means that the Henderson holds 
the road at high speeds and on the turns. 


The Henderson has a free engine and starts 
with a crank; the motor is placed lower in 
the frame; and the bulk of the weight 
brought closer to the ground. 


The motor itself has four cylinders, and in 
flexibility, control and absence of vibration 
and noise corresponds to the four-cylinder 
motor in an automobile. 


Five to 60 miles an hour—and there’s no 
danger of the motor stalling at the five mile 
speed, because it is pulling at even that 
slow gait. 


The ignition source is a Bosch magneto, of 
the regulation automobile type; with a 
spark range of 60 degrees instead of 20. 


Starting with a crank and having no pedals, 
the Henderson provides a really comfort- 
able footboard for the rider’s feet, with the 
brake pedals conveniently located. 


You can confirm our opinion that the Hen- 
derson represents the highest development 
it is possible to reach in the essentials 
named in the headline by visiting your 
local Henderson dealer and trying out the 
machine for yourself. 


If you don’t know the dealer, send us the 
coupon, 


Henderson Motor Cycle Co., 
Dept. C, Cass Avenue, Detroit, Mich. 


Send me Henderson literature and name 
of dealer. 


Name ...... 


Address .. 
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MAKE MONEY HERE DEAD ONES. AWAKE ! the NEW WA 
Gras THIS NEW INVENTION ! N Ss! 
THE 20th CENTURY WONDER 


king Get started in an henest.< nan. reliable, money-making business. Sold on 

ey-back guarantee 
magical gift realized this new invention. The BLACKSTONE 
| WATER POWER VACUUM MA SSAGE MACHINE forthe home. No cost to 
operate. Lasts life-time. Price within reach of all. No competition. New field. 

ew business. That's why it’s easy. Removes blackheads, wrinkles, rounds out 

of the face or body and brings back Nature’s beauty. Endorsed by lead. 

octors and masseurs. Listen: Parker, Okia., “8 orders first day.’ 

“Lam making $19.00 per ¢ ~, Shea, “First order 

ird hoot of Ia., orders eight dozen machines first 


e own all S. and foreign 


tents. Big ‘book title 
pate he Power and the => — RY CN 
<> of andHealth’’Free. : 
<A 


“Investigate now, today. A —~ 
Postal will do. A big surprise 


awaits you. Address 
Bis LACKSTONE CO. 
520 Meredith Bldg. TOLEDO, 0. — 


MAKE YOUR BIKE 


The health, comfort, safety and joy of Motorcycling are 
thoroughly proven. It is now only a question a 
of selecting the best machine. 
a The M-M has the good features => I 


of other makes and many more 
which the others do not have. 
M:-M Motorcycles do not jiggle 
attachable outfit. Fits any or jolt but glide along the road 
Bicycle. Easily attached. like a boat on the water. 4 to 8 Pe 
No special tools required. H.P. Some good open territory *- 


still left for agents. Prices 
300 Miles for 40 Cents” $140-$225. Write 
. M. Harmison, of Iowa, writes: 


“*Certainly cheapest and best running 
machine I ever saw. Have wridden 300 
miles at about 40c expense.” 


FREE BOOK Write today for bargain 
list and free booklet, fully 

describing the SHAW Bicycle Motor Attach- 

ment. Motorcycles all makes, new and 

second-hand, $35.00 up. 

Shaw Manufacturing Co. 

Dept. 6 Galesburg, Kansas 


cat asmall cost, by using our 


The MM Twin taking x 
today for booklet. mountain road at a 50-mile clip 


M-M MFG. CO., Brockton, Mass. 


Convert Your Bicycle into a 
using our Attachable Outf 
Motor-Cy cle Fits any wheel. Also Mz 
and —— Motors and Finished Castings. 
Stamp for catalog. STEFFEY Ie 
Girard Ave. and 30th St, PHILADELPHIA, PA. 


The English foreign office is hastening the work of 
transferring the capital of India to Delhi from Cal- 
cutta and expects to have the removal completed by 
October next. 


Ly 

Solar Motorcycle Lamps | © Count the Indians on the Road! 

th look’ SEND FOR FREE CATALOG 
are the neatest looking, strongest and mo: 
efficient lamps made. The product of light THE HENDEE MANUFACTURING C0. Springfield, Sin 
specialists, makers of 90% of the automo- Makers of the Indian Motocycle. 
bile lamps used on the high grade cars of 
America. Catalog shows many styles REO THE FI CAN — with center Gane-Handle Control 
— gas, oil and electric. Write for it today. 


R. M. Owen & Co., General Sales Agent for 
BADGER BRASS MFG. CO. | | rEg MOTOR CAR CO., LANSING, MICH. 


Enterprising men all over the country are accumulating bank 
accounts by repairing automobile tires. One man who invested 
less than $300 in a plant last September, writes us that to date he 
has cleared over $3000 on his machine. THINK OF IT! an 
average profit of $250 a month on an investment of less than $300. 
Atire repair plant may be operated as a side line, in connection with 

» the — e or any other business or as an independent occupation. 


We have outfits for all requirements, and furnish detailed in- 
formation for operating each plant. Experience is eee 
for the work is simple and easily mastered. All you need todo 
is follow directions furnished with machine. It costs you 
nothing to investigate. Send for our latest catalog and look 
into the proposition. 


HAYWOOD TIRE & EQUIPMENT CO. 
529 N. Capitol Ave. INDIANAPOLIS, INDIANA 
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ire Flui 


Puts an end to all of your 
tire troubles. It prevents 
your tires from getting por- 
ous, stops all leaks, and in- 
heals punctures. It’s 
a preservative of both the 
fabric and rubber. 


Makes Tires Wear Longer 
Saves Expensive Repair Bills 


The sooner you inject Never- 
leak’ Tire Fluid into your tires 
the better. It’s a positive 
insurance against all tire 
troubles and will greatly 
reduce the of 
keeping your w 
25c tube is enough for eac A 
tire. You can easily inject 
it yourself or your repair- 


man will do it for you 

at a small charge. 
It is used and 4 

sold by all bi- i 
cycie repair- 


men an 
dealers. 


Buffalor pécialts 
Dept. 768 


EXCAVATED AFTER 6,000 YEARS—Excavations 
have resulted in the discovery of the necropolis of 
Heliopolis, the intellectual center of Egypt for over 
4,000 years and the town at which Moses received the 
sacerdotal and milit ary training which enabled him to 
lead the Israelites out of Egypt. 

Many burial pits were discovered containing embalmed 
human bodies and the skeletons of sacred animals and 
birds. Undamaged eggs of the ibis (the sacred bird) 
were found. Some pillars showed a man adoring the 
sacred bull Mirror. 


Apis.—L Daily 


We have over 100 used Motorcycles 
for sale at prices rarging from $40 to $150 
A few a little higher, all models and makes. 


Tell us what you want and what you are willing 
to pay for it ; we have it or can get it. Singles, Twins, 
Belt, or chain drives. Save money, buy now from us. 


AMERICAN MOTOR CO. of TEXAS, DALLAS, TEXAS 


$40 Motorcycle | 


We have the largest line of 
new and used Motorcyles in 
the country at the lowest 
prices. We also have a thor 
oughly equipped repair de- 
partment ond are in position to furnish repairs for any 
machine. Send us your machine to be overhauled. We 
pay cash for second hand motorcycles. Send for Catalog. 


HARRY R. GEER CO., 888 McLaran Ave., ST. LOUIS, MO. 


No more pedaling. No pushing up hills. 
Easy starting, running, riding ou can 
ro anywhere on the luxurious 


Throttle 
brake and 


ds. Free motor. 
. Clutches, 
m -board. /RITE FOR LITERATURE 
NEW ERA AUTO-CYCLE 10 Seeond DAYTON, 


Ride a Wheel 


Get this handsome gas lamp. 
It throws a very powerful bril- 
liant light that illuminates the 
whole road—not a part of it. 


The “Search-Light” makes its own 
gas. It won’t jar out, even over the 
roughest roads. It is gas-tight and 
gives absolute satisfaction. 


The “ Search-Light” is nickel-plated, has 
red and green jewels, universal bracket, can 
be adjusted to any angle and attached to 
either head or fork. Ask your dealer. If 
he’s sold out write us. Send for handsome 
illustrated catalog—it’s free. 


How About a New Pump? 


We make all kinds of bicycle and motor- 
cycle pumps. Bridgeport pumps are the 
best. Always reliable. Tell your dealer 
you want a Bridgeport pump. If he 
doesn’t carry them—write us. Also 
send for our pump catalog. 


Bridgeport Brass Company 
P. O. STATION K 
BRIDGEPORT, CONN. 
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of Protect Your Idea! 


PAT 


$427,530.00 Made by Clients 


ENTS PAY 


“*My Trade-Mark” $427,530.00 Made by Clients 
Proof back of it—write for my FREE literature—it will pay! 


BOOK ‘What and How to Invent— 
Proof of Fortunes in Patents”—FREE 


Containing: Views of Prominent Men and Publications on 
Inventions; “Patents Wanted”; “How to Advertise Your 
Patent”; “How to Secure Money to Procure a Patent”; 
Suggestions as to what to Invent; What my clients have 
done; Women Inventors, etc. 


Ihave received one of your 127-page books entitled “ What and How to Invent — Proof of Fortunes 7 fate nts” 
would not take $5.00 for it if I could not get another copy. (Signed) CHAS. J. WENSLEY 


May 31, 1912. ¥. 


and I 


Instructive 112-page Guide Book for Inventors mailed to any address upon request 


Highest References: 
“Over ninety (90) manufacturers intrust ALL their patent work to me.”—E. E. V. 


Lincoln National Bank, Griffin H. A. Fonseca, 
Ww ashington, D.C. w ¥ ork, N. Y. eating oreed ites 20, 
NOTE: When writing these cli- Warsaw Paper Box Co., Yaga Pa. Sobrado, Rio de — 
ents send two-cent stamp for Varsaw, N.Y. New Era ty Oo ‘ 
reply. Wm. H. Page ‘ae or Oo., airfield, Iowa. Electro Importing Oo Co. 
Little Giant Hay Press Co.. New York, N: Y. Bernhard Furst, York, N 
allas, Texas. Butler Co., na I, Rex Electric Co., 
American eben Akron, Ohio Austria: ‘Hungary St. Louis, Mo. 
Appliance Go. Klebold Press. A. J. om, Sam'l Alle as Sun Co Co 
il City, Pa. New York, N Gibraltar ansville, N. 
chwindstrasee 
Sus.juehanna Mills, Gray Co., Frankfort A M, Camp Conduit Company, 
ew York ew York, N.Y. Germany Cleveland, Ohio 


COMPARE MY LOCATION WITH OTHERS 
MINE I5 THE BEST 


£.€.VROGMAN 


PATENTABILITY REPORT 


Send by registered mail data of your invention 
for my opinion as to the probable patentability of 
same; if you want a careful examination of the 
Patent Office records made (a full report) as to 
the patentability of your invention, then send 
with the data $5.00 to cover cost of this examina- 
tion, and in the event you proceed with the filing 
of your U. S. application, I will credit the $5.00 (as 
an advanced payment) upon my attorney’s fee. 


Foreign Patents a Specialty 
If you have a U. S. application write me for 
excellent literature and terms for promoting 
your Foreign Patents. Liberal discounts. 


My Office and the Patent Office 
(I give you proof of my location) 


High-Class Work — Excellent Testimonials 


871 F Street, N. W. 


Across the street from the U. S. Patent Office. 


Expert—Prompt Services 
Registered Patent A! 


E. E. VROOMAN, Patent Lawyer wyer Wash., D.C. 


Old-established branches throughout the world. 
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Patent 


of the invention until the case 


Obtaining Assistance for Inventors 

Our certificate is of great assistance to inventors 
who require financial aid to obtain patents. It is use- 
less to attempt to interest capital unless evidence is 
furnished that the invention is patentable. Our cer- 
tificate gives this necessary assurance. 


Our Four Books Mailed Free 


to any address. Send for these books—the finest 
publications ever issued for free distribution. 


How to Obtain a Patent 


Our illustrated eighty-page Guide Book is an invalu- 
able book of reference for inventors, and contains 100 
mechanical movements illustrated and described. 


Fortunes in Patents 


Tells how to invent for profit, and gives history of 
successful inventions. 


What to Invent 


Contains a valuable LIST OF INVENTIONS 
WANTED and suggestions concerning profitable 
fields of invention; also information regarding prizes 
offered for inventions, among which is 


Prize of One Million Dollars 
offered for one invention, and $10,000 for others. 
Patents That Pay 


Contains fac-similes of unsolicited letters from our 
clients who have built up profitable enterprises 
founded upon patents procured by us; also endorse- 
ments from prominent inventors, manufacturers, Sen- 
ators, Congressmen, Governors, etc. 


List of Patent Buyers 


Containing personal requests and letters from Man- 
ufacturers and Patent Promoters for patents secured 
by us, and suggestions as to improvements desired 
and new ideas they wish to purchase. 


We Advertise Our Clients’ 
Inventions Free 


In a list of Sunday newspapers with two million 
circulation, in manufacturers’ journals and in the 
World’s Progress. Sample Copy Free. We not only 
save you tinte and money in securing patents, but ob- 
tain patents which PROTECT the invention and PAY, 
After the patent is granted we assist you TO SELL 
YOUR PATENT. 

Foreign Patents 

WE HAVE DIRECT AGENCIES IN ALL THE 
PRINCIPAL FOREIGN COUNTRIES and can secure 
FOREIGN PATENTS in the shortest possible TIME 
and at the LOWEST COST. We GUARANTEE TO 
SECURE THE FOREIGN PATENTS OR RETURN 
OUR FEES. Write for our Illustrated Guide Book on 
Foreign Patents, sent free to any address. 


NEW YORK OFFICES: 132 Nassau St. 


Special Offer—Free Search of Patent Office Records 


Send us a model, photograph or sketch and description of your invention, and we will make 
a Free Search of the Patent Office Records to ascertain if it is patentable. 
patentable, we will guarantee to obtain a patent or return our fee, and furnish a certificate of patent- 
ability backed by a bonded contract to that effect. 


This Certificate of Patentability will protect the inventor and serve as proof 
can be filed in the U.S. Patent Office. 


Trade Marks 
al Copyrights Secured 
or Fee Returned 


If we report the invention 


VICTOR BUILDING 
Our new $150,000 building opposite U. S. Patent Office 
SPECIALLY ERECTRBD by us for OUR own use 


REFERENCES 

Second National Bank, Washington, D. C. 

K. Lassiter, Mechanical Engineer, Schenectady, N. Y. 

Pitner Gasoline Lighting Co., Chicago, Il. 

Sprout, Wardon & Co., Mfrs. of the Monarch Feed Governor, Muncy, Pa. 

The L. B. Dozier Co., Mfrs, of Plumbing, Heating and Machinery 
Supplies, Columbia, S. C. 

B. B. Earnshaw and Bro., Mfrs. “Cream Blend” Flour, Washington, D.C. 

R. G. Dun & Co., Washington, D. C. 

National Savings and Trust Co., Washington, D. C. 

Smethport Glass Co., Smethport, Pa. 

Lawrence Mills, Mfrs. Bed Spreads, 51 Brooke Ave., Englewood, N. J. 

The Melvin Gauge and Signal Inst. Co., Scranton, Pa 

Damon Mfg. Co., Mfrs. “ Missing Link” Flour Mill Disintegrators, 
Bowling Green, Ky. 

Modern Canner Co., Mfrs. Canning Machinery and Canners’ 
Supplies, Bridgeport, Ala. 

M. Winter Lumber Co., Sheboygan, Wis. 


VICTOR J. EVANS & CO., Patent Attorneys 


PHILADELPHIA OFFICES: 1429 Chestnut St. 


Main Offices: Victor Building, 724-726 9th St., N. W., WASHINGTON, D. C. 
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PATE NT S MAT PROTECT and Pay 


Send for FREE 96-page book. 
Advice free. Terms reasonable. Highest references. Best results, 
Send sketch or model for FREE examination and opinion. 


Recommended Patent Lawyer in the Bankers’ Register and special list of selected lawyers. 
Also in Martindale’s Law Directory, Sharp and Alleman’s Directory of Lawyers, The 
Gast-Paul Directory of Lawyers, and Kime’s International Law Directory. 


ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 
A large list of strong recommendations furnished free 


| WATSON E. COLEMAN, Patent Lawyer, 622 F St.,N.W., Washington, D.C 


Patents that PROTECT 
are constantly writing me for For Facts about {= of rte etc., send 8 panes for 
ry otected by OWEN PAT E our new 128 page book of intense interest to Inventors, 
R. 8. & A. B. Lacey, Dept. 45, Washington, D.C., Estab. 1869 


FREE! Three finest patent books ,Published! 72- ~page 
guide “ Successful Patents ;”’ “‘ Stepping Stones” 


(containing list of over 200 inventions wanted ; about prizes, 


reward offers, etc.) and “Patent Promotion” (tells how to > DON’T DISCARD 


sell your rights; chief causes of failure, etc). All sent free 


BROKEN PARTS 
Very highest references. My personal services, I help my 4 
clients sell their patents or di of their applications. Bronze, Copper, y BL and all 
Advice free. No obligation incurred by writing me. Free en ed. 
manufacturing facilities. 1 secure patent or no fee. No equipments for repair shops or large 
charge for report as to tentability, practicability, etc. DAVES "DOU! o 

BOURNONVILLE CO. 
RICHARD B. OWEN, 9 Owen Building, Washington, D. C. 105 West St., NEW YORK; 505 So. Lafin Si., CHICAGO 


The owner of Patent No. 1,016,783, of February 6, 
C. L. PARKER 1912, Edwin B. Schumacker, holds that the “chalk- 
Fegmerty Member, Exeminiog line reel” described on page 910 of the June. 1912, 
PATENT LAWYER Popular Mechanics, is an infringement of said patent. 


210 MCGILL BLOG 


WASHINGTON, D.C. DIES, FINE TOOLS SPECIAL 


Handbook for Inventors, “ Protecting, Exploiting MOORE & CO., 301 w : indiana Street PERFECTED. 
and Selling Inventions” sent free upon request. SHICAG 


Buying material in large quantities and hav- 
Let Us Do Your 


ing a modern factory equipped with the 
BUILD . latest machinery enable us to make — 
anything in metal or wood ata very low 
FORTUNES Manufacturing price. Estimates free. We have a complete 
FOR YOU “— model and pattern department. 


Our free booklets tell how what to invent How TINLEY PARK MFG. CO., 222 N. State Street, CHICAGO 
SE AN ATTORNEY, and save you money. ETAL 


Prosperous clients in all states. Best bank i in. making Dies. © 
and other references. WRITE TODAY Expe Sark. ‘Comp 
- NATIONAL STAMPING & EL 
D. SWIFT & co. WASHINGTON bt. 412 S. Clinton Street, Dept. Chicago, lil. 


gm 


INVENTOR Our Brain Belongs 
to You. Our Ideas 

3 Are Free of Charge. 
® All we want in return isto build your model, 
special machinery, dies, tools and jigs to 
manufacture sheet metal goods, etc. We 
are expert mechanics, over thirty Years ex- 
perience and have one of the best equipped 
shops in the country. Ace for Booklet No. 
free. work 


P ATENT PROCURED AND SOLD; 
Easy terms; careful, con- 
scientious work; advice 


FREE; new BOOK FREE; correspondence 
solicited ; highest references ; send sketch to-day. 


H. J. SANDERS Chicago, Il. 


strictly confidential. 
A. NACKE & SON 
236-242 S. 9th St., Philadelphia, Pa. 


LEARN HOW A PATENT MAY BE MADE VALUABLE 
If there is any basis for an application in your idea, I can find 

it. But I will explain it to you before filing your application. 

- Copies of Nearest Patents, and Report, in Every Case What NOT to Invent 

<F | have patented inventions reported unpatentable elsewhere BOOK How to Sell Your Patent 


H. L. WOODWARD, 9th and G Sts., Opposite Patent Office, WASHINGTON, D. C. 


Talk to Inventor 


FREE What to Invent 


Send for What You Should Know 


| 
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CEMENT PIPE 


Increase Yeur Income and be Independent 


Making cement pipe offers big 
opportunities. We started over 3000 
men and firms in business last year 
making cement Sewer Pipe and 
Drain Tile, Every community uses 
pipe for sewers, land drainage, irri- 
gation, road culverts, well casing - 
other purposes. 24 inch 
Bell mouth pipe can be 
made for 35 cents a foot 
with sand and cement 
atordinary prices. Vitri- 
fiedclay pipe,the closest 
competitor, sells up to $1.25 
per foot depending on dis- 
tance from factory. Attrac- 
tive profits in every size, 
This proposition is well 
suited to the smaller cities 
and country towns, and every 
village can support a cement 
pipe plant. Cement is getting 
leaper every year; sand and 
gravel are found everywhere. 


How to Start at the 


Business 
Z Our 28-page catalog tells al! about 
the manu facture of cement sewer pipe an! drain tile and giv -. a5 1 on 
cost of manufacture. Sent free on request acte 


Send now and get started early for the big 
summer trade. We also make a complete 
line of mixers and concrete machinery for 
building blocks, brick, burial vaults, side- 
walk tile, fence posts, etc. Write today. 


NORTHWESTERN STEEL & IRON WORKS 
1096 Spring St. EAU CLAIRE, WIS. 


MACHINISTS TOOLS SHOP EQUIPMENT 


QUALITY AND PRICE ARE RIGHT 


BUY A 
CUARANTEED ACCURATE LATHE 


| 


You 
SAVE 


To 
MACHINERY “CATALOG 


| Write Forit Today! Mailed Free on Request. 


"SEARS, ROEBUCK AND CO., CHICAGO, ILL. 


Poets sing of the deep blue sea, but it is not always 
blue. Millions upon millions of microscopic algae or se€a- 
weeds and subaquatic plants give the Red Sea its peculiar 
tint, and the Yellow Sea of China is said to be colored 
by the floods of the great rivers which wash down vast 
quantities of mud. Generally speaking, the ocean is blue 
in ratio to its saltiness. 


MECHANICAL 
SUPPLIES MATERIAL 


AND 
LIGHT MACHINE WORK 
to order. 
132 MILK STREET, 


9TOOLS. 
MODE 


BOSTON 


TOBACCO HABIT BANISHED 


DR. ELDER’S TOBACCO BOON BANISHES al! forms of Tobacco 
Habit in 72 to 120 hours. A positive and quick relief. A home 
treatment easy totake. Hundreds cf letters from satisfied patients. 
We guarantee results in every case or refund money. Send for 
our Free Booklet giving full information. Write today, this hour. 


ELDER’S SANITARIUM, Dept. 524, ST. JOSEPH, MO. 


0 MORE BALD HEAD 


When our VACUUM CAP is used 
afew minutes daily. We accept 
no pay until you have tried the 
Cap 6) days and are satisfied. 
The Vacuum Cap is an appliance 
that draws the blood to the Hair 
Roots and starts a new healthy 
crop of hair. It stops Dandruff, 
ope the hair from falling out. 

ught by Doctors and men who 
know that it is the only reasonable HAIR GROWER known to 
science. No Drugs Used. yrite for application blank, testi- 
monials, and . ee on “HAIR,” sent sealed in plain 
envelope, FR 


THE MODERN VACUUM CAP CO. 
K. 559 BARCLAY, DENVER, COLO. 


. VACUUM PUMPS 


* or Powerful Portable and Stationary 
Vacuum Cleaning Plants. 
They take up their own wear. 
Powerful; Noiseless; can’t 
get out of order. 

GET CATALOG No. 23 


LEIMAN BROS., 62P John St., NEW YORK 


BRASS GEARS 


by othe ery ge 
ainted - ‘blac k, 
sat grade re np, blac and he 
than’ oth e carry the largest stock in 
the werld 4 and every gear listed is always 
shipped on date of order. 
SEND FOR CIRCULARS 
Reynolds Dull Flasher Co. 
16 So. Fifth Ave., Chicago 


Gears, Sprockets, 
Chains, Etc. 


In Stock 
and Made 
to Order 


Send for new 32 page catalog 


WOBURN GEAR WORKS, Woburn, Mass. 
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SEBASTIAN 


15-INCH LATHE 


The Low Price, Perfect Quality lathe for 
the Garage, Automobile and General Repair 
Shop. If you are in the market for a 
lathe, be sure and investigate the merits 
of the Sebastian. We also build 9-inch 
and 10-inch foot power lathes. 
Catalog mailed free on request 
107 Culvert Street 


THE SEBASTIAN LATHE 


LET 
THE 


WATER 


RED DEVIL 


DO YOUR WORK 


6-inch Motor 
Improved construc- 
tion, absolutely per- 
fect, runs your 
washing machine and a 
hundred other things 
Power for small tools. 14 
horse power on }4-inc 
pipe, 80 pounds pressure; 
lhorse power on 2-inch pipe, 60 pounds 
pressure. New net price, $5.00 cash 
with order. 

No. 1492 4inch Motors 
for grinding, polishing 
and buffing. sew- 
ing machines, fans, bot- 
tle washers, etc. Price 
with emery, buffing 
wheel, silver polish and 
pulley, $3.00. No, 1493 
Motor and pulley only, 
$2.50. 43 horse power 
on 80 pounds pressure, 
Improved construction. 
Speeds, 3,000 to 5,000 
revolutions per minute. 
Only scientifically and 
mechanically perfect 
small water motor man- 
ufactured. Patented 
construction makes it 
possible. Tremendous 
output warrants the price. 
Money back for any reason. 


CATALOGUE AND 
LARGE SHEET FREE 


DIVINE WATER MOTOR CO. 
Dept. T UTICA, NEW YORK, U.S.A. 


For the name of your local hardware or tool dealer, we will send you free 
booklet on ** Theory and Design of Water Motors."’ 


Wheel 


LATHES 


Foot or Power 

9 to 13 inch 
CATALOG 
”" 9 to 13-inch Swing 


List price $75 and up according 
tosize. When ready to buy send 
for Lathe Catalog and prices. 


W.F. & John Barnes Co. 


100 Ruby Street, ROCKFORD, ILL. 


It is Remarkabl 


how easy it is to have plenty of 
water in and about the home— 
with a Jarvis Water gee 
Supply System. It is so 409% 
simple that a woman can (4% 
easily operate it. Does 

away with laborious 
handpumping—supplies 
water any place at any 
time. We turnish all the necessary pipe 
fittings, fixtures, etc.—you can easily install 


A JARVIS POWER PUMP 


Cost of electric current less than repair bills on 
** water lifts’? and ‘‘water motors."’ Costs 
practically nothing when run by gasoline 
engine doing other work. Write 
at Once for Complete Catalog 8 
— Sent Free Dealers Wanted. 
Jarvis Engine & Machine Works 
Lansing, Mich. 


It is always an inte resting event when a new railroad 
comes to town. Here is the way the correspondent of 
the LaRue County Herald described the coming of the 
first train to Hodgenville on March 16, 1888 

It has come and passed and all’s well. The 


long ex- 
pected day has arrived. The 


consummation of many 


Rife Automatic Hydraulic Ram Pumps water by water 


power. No attention ;: no 
expense: 2 t fall elevates water 50 feet, etc 


Guaranteed. Catalogue free. 
RIFE RAM: COMPANY 2131 Trinity Building, NEW YORK CITY 


Our Immense Factory Can Save You Money 


on Stampings, Porcelain, Enameling. 
We specialize in Drawing, Stamping and 
Spinning—Aluminum, Brass, Copper, Tin 
Plate, Monel Sheet, Steel and COupror. 
P\ Japanning in all colors, Tinhing and Hot 
Galvanizing. Jobwork. Right Prices, Quick 
¥ Delivery are insured by a modern up-to-date 
ss] plant with a floor space of 12 acres. Let us 
figure with you and point out a saving. 

GEUDER, PAKSCHKE, & FREY CO. 
Contract Dept. ilwaukee, Wis. 


fara wed FOUR MEN Work on the No. 51 
°. parsers Wood Worker at One Time 


Each has absolute control of his 
machine and can start and stop it 
at will. This is the most complete 
and efficient combination wood 
worker on the market. 


THE CRESCENT MACHINE CO. 
93 Columbia St., Leetonia, Ohio, U.S.A. 


A Glycerine-Pumice 


SOAP 
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“Vulcan” 
SAFETY 


The old style, square head Set Screw, com- 
monly used in Lathe Dogs, has always been a 
menace to your working comfort and life. A 
“Vulcan” will give to you: 


Safety 


Design affording Superior Balance 
to Tool when in the the and 
Maximum Safety to the Operator. 


Service 


Strength in excess of severest me- 
chanical demands, without misshap- 
ing the tool. 


Saving 


Price not greater than you custom- 
from your — pay for tools without the 
ov direct qualifications of a “ Vulean,’ 


J. H. WILLIAMS & CO. 
Superior Drop-Forgings 


47 Richards Street BROOKLYN, N. Y. 
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** Sure, I Use Simonds Files—I Want the Best 
I Can Get. 
That's why Simonds Files are used in the best shops. 
They have the best and hardest of cutting teeth, are 
| absolutely uniform in temper, most carefully hardened 
* and accurately cut. They are made of the best cut- 
| ting-tool steel that science has yet devised. 


SIMONDS FILES 


Our system of thorough inspection enables us to warrant every file 
shipped. We guarantee our Special Cross-Cut Saw File to give 16 
per cent. more wear on saws than the regular taper file—a point to 
remember. If you can not easily get from your dealer the Simonds 


tools you want, write us direct. Send for book—‘* The Carpenter's Guide 


SIMONDS MPG. CO. (Pounded 1892) Fitchburg, Mass. 


Chicago Portland San Francisco New Orleans 
New York Seattle Montreal Lockport, N.Y. 


and Testimonials. 


Special Introductory Price eyes to 


NEW IMPROVEMENTS NOW MAKE 


The American Combined Level and Grade Finder 
Most Practical, Durable and Convenient Instrument Made 


At one glance you can get the true slant on any line or grade either in degrees. inches or percentage, orall at 
the same time, and will at once give the exact distance needed to plumb up toa true level. The additional 
spirit level glass now placed in middie of instrument with points on dial will give 3 graces for leveling. The 
longitudinal recess shown in cut is well worth the low price of the instrument. Write AT ONCE for circular 


TOP VIEW First Applicants with privilege. f taking Agency. EDWARD HELB, Mfr., Box 75, RAILROAD, PENNA. 
months of labor and anxiety has been realized. Yester- 
day the first train over the Hodgenville and Elizabeth- 
town railroad arrived at our depot, and filled every heart WRITE FOR 
with gladness, dispelled all uncertainty and in a word, CATALOGUE 


made things brighter. Every animate object of our vil- 


BO N NER 
for Machinists 


Tool Cases & Toolmakers 


You need one of the many styles shown in our 
free catalogue They are the best built and 
most practical on the market and it’s the up- 
to-date way to keep tools in good condition 
and orderly arranged. We ship direct to 
you and guar: mateo complete satisfaction. 


AS erslucr 


Mirs. of Mechanics’ High Grade Tool Cases 
818 Germantown Street, DAYTON, OHIO 


Buy Auto Tool Kits, Farmer’s 
Tool Kits,Chain Pipe Wrenches, 
Pliers and Combination Fence 
Tools under the name 


|\ \ \ 


PHILLIP’S SPRING HAMMER 


For drilling holes in Stone, Concrete, 

Brick, Marble, Tile, Conduit, etc. 
Will drill 10 times faster than by hand 
Strikes 800 to 2000 blows per minute. The spring does 
the work. Makes hole 3s" to 1's" in diameter. This tool 
can save you money. Get it now. 
ORR & LOCKETT HARDWARE Co. 
14-16 W. Randolph St. CHICAGO, ILL. 


THE BRAD 


SET. PRICE 25 CENTS 


The tool illustrated above will be indispensable to the Pattern Maker, Cabinet Maker, or Picture Framer who purchases it. It 


will set brads in places that would be inaccessible without it, and dispenses with the brad awl and nail set. 
trial, you are not satisfied that you have received your quarter’s 
worth, your money will be promptly returned to you on receipt of tool. 


If, after a fair 


Standard Tool Supply Co.,42 W. 15th St., New York City 
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Stanley Tools 


Stanley Mitre Boxes 


STRONG—DURABLE—ACCURATE 
A Few Striking Features 


Saw is held above work when not in use. 


Swivel is automatically locked at any 
angle. 


Two sockets in swivel for use of long or 
short saw. 


Narrow opening in back of frame, 
especially adapted for small work. 


Steel rod uprights for saw guides. 


Uprights adjustable for saws of varying 
thicknesses and for those that run out 
of true. 


Stock guides for holding work in place. 


Extra wide range of work—will saw at 
angle of 30 degrees. 


One-Piece frame with detachable malle- 
able iron legs. 


Construction thoroughly mechanical; 
all parts interchangeable and readily 
replaced if lost. 


Quickly and easily put together or taken 
apart for carrying. 


A specially made back saw furnished 
with each box. 
SEND FOR SPECIAL CIRCULAR 
ADDRESS 


Htamley Bule& Level Co. 


New BriTAIN.CONN. U.S. 


T@LMAKERS-: VISE) 


( CAPACITY 2”) 
IS -AN-EXCEPTIONALLY LIGHT 
AND CONVENIENT TOOL - FOR 
USE - IN: DRILLING,: FITTING 
AND -LAYING OUT:-WORK -ON 
SURFACE ‘PLATES. 


ALTHOUGH IT JS LIGHT 
CARE: HAS BEEN-TAHEN -TO 
SEE: THAT ‘STRENGTH ‘HAS 
NOT BEEN: SACRIFICED. 
WRITE “or GENERAL CATALOGUE 


BROWN é SHARPE MFG.,CO. 


PROVIDENCE, USA. 


lage was at the depot grounds, canine, feline and humane. 
Everybody from the wee little tot that couldn’t decide 
between a sugar plum and a railroad train, to the gray 
haired fathers roll mothers who have seen goods hauled 
through here from Philadelphia to Nashville on creaky, 
cumbersome wagons. The interest did not simply con- 
sist in gazing at an engine followed by half a dozen pas- 
senger cars, but that in fact our railroad was a thing of 
life, it had been born and all gazed on the infant. One 
glance was sufficient; it was assuring, it told all they 
ee to know.—Engineering and Contracting. 


File That Files”’ 


and Wears Best by Test is a 


Gold * Medal File 


Made by 


LIVERICHT BROTHERS 
Not in the Trust. PHILADELPHIA, PA. 


Ratchet Brace No. 322) 


This is an Improved Ratchet Brace that 
will meet every requirement of a brace of 
this kind. The Chuck will hold both round 
and square shank bits and has forged jaws. 
Has a 10-inch sweep. The metal parts of the 
entire brace are handsomely polished and nickeled. 
The head and handles 
are hardwood, stained 


in imitation of cocobola. Send a 
postal for a 

The Price of this Ratchet copy of our 

Brace is $1.00 —Get one! Free Book 


MILLERS 


Practice.” 


FALLS CO. 
28 Warren St., 
New York 
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SHARPEN IT ON A 


CLEVELAND 


With a Cleveland grindstone and a little knowhow, 
you can always put the right cutting edge on the 
tools you work with — bench, farm machinery or 
any other kind. No longer any excuse to work 
with dull tools. 


CLEVELAND 
GRINDSTONES 


are hand selected, genuine Berea or Huron—the stone that 
does not glaze and acknow ledged superior for uniform grit 
and necessary grinding hardness. 

The Little Giant, shown here, is 
a convenient size for the man who 
keeps his own tools in order whether 
in city or on farm. Mounted for power 
or hand use on ball bearing, light run- 
ning frame. Has tool rest and drip pan. 
Mounted accurately and runs true. 

The Empire has a higher frame, a 
design made especially for farm use. 
Extra strong frame insures steady 
running. If you don’t knowa Cleve- 
land dealer, or if you need a special 
purpose stone, write us. Ask us about 
our selling plan to aid dealers. 


The Cleveland Stone Co. 
619 Hickox Bldg., Cleveland, Ohio 


MERITS OF CRUST VS. CRUMB ANALYZED 
SCIENTIFICALLY—Lay discussion not infrequently 
turns upon the relative merits on the crust and crumb 
of bread, says the Lancet, and the matter is often re- 


By getting a work bench like this 


you will be able to do 
most any kind of work 
mm around the house. The 
® bench is 4% ft. long, 22 
inches wide and 32 in- 
ches high, made of hard 
wel, has 2 Patent 


wil shipped you 
at once on receipt of $7. 00 


C. CHRISTIANSEN 


MANUFACTURER 
2219 Grand Ave., CHICAGO, ILL. 


Only *14.50 


For this Home Bench 


Besides its convenience 

and usefulness, you will 

save its price in a year 
by doing repair work and “ fixing things” that 
you now pay a carpenter or repair man to do. 
Thousands of homes have home benches we 
have furnished—why not you? 
Top is 50 in. long, 20 in, wide, with a 13-inch glued-up portion of thick maple 
Grand Rapids Hand Screw Co. 


1420 Front Ave. North, GRAND RAPIDS, MICH. 


REE 


VAN 


= See 
the Spring ? 


The spring in the 
handle makes it the Quick 
Return. 
moves back of itself, 
ready for the next stroke. 


— 


The handle 


“TARE ES’ 
Tools Make Better 
Mechanics” be- 
cause they make the 
mechanics’ work 
easier, quicker and 
surer. For example: 


With this improved spiral 
Ratchet Screw-driver, all a 
man hasto do is— PUSH: abig 
advantage when many screws 
are driven. The spring keeps 
the bit in position, so that a 
man can readily work the tool 
one handed, in cramped 
places, where the left hand 
cannot hold the end of driver. 

A foreman carpenter for one of 
the lar est concerns in the world 
always thought of the 
“YA ’ No. 30 Spiral Driver 
as in Caner tool of the sort that could 
possibly be made. But in No. 1301 
seethat you have betteredthe best.”’ 


“YANKEE” QUICK RETURN 


Spiral Ratchet Screw-driver 
Right- and Left-hand Ratchet; and Rigid 
No. 130—Price, $1.85 


Supgtind with three sizes of bits. 
Special attachments may be had 
for drilling, etc. 


Your dealer can supply you 


“** VANKEE’ Tool Book’’ (free) 
illustrating and de scribing all of the 

YANKEE” Tools. 

““* YANKEE’ Tools in the 
Garage,”’ for automobilists (free). 


North Bros. Mfg. Co., Philadelphia 
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There’s a Starrett 
for every job 


Whether your work is on a 
machine model or on a sky- 
scraper, if you use a hack saw 
you should know that there is 
a proper thickness and a most 
efficient number of teeth for 
each use. Each Starrett hack 
saw is made for a special class 
of work. For this reason 


Starrett 


Hack Saws 
Cut Faster—Last Longer 


Every Starrett Saw is sold under 

a guarantee as being of the best 

quality and exactly adapted to 

the work for which it was designed. We 

make a variety of saw frames with special 

features for all of the hand saw blades. 
Send for Catalog 19 AP 


THE L. S. STARRETT CO. 
ATHOL, MASS. pa 


SA'SSVWOHLY 09 


Hand, belt 
and motor 
machines. 


The biggest line of all 
kinds and sizes of pipe 
threading equipment de- 
signed or manufactured. 


The Oster “Bull Dog” Line 


Known throughout the world. Recommended by 
eighteen years of success in the best plants, where 
highest efficiency is daily demanded. 


Reasonable price, accomplished by the elimination of 
complicated parts. Simplicity of design, and consequently 
a simplicity of operation—making it unnecessary to employ 
an expert operator. Anyone can accomplish perfect results 
and high speed upon an Oster, without previous experience. 

Self-locking dies. No resetting for each cut. No turn- 
ing back over the finished threads. One movement of the 
hand opens or closes the dies. Every contractor, every 
shop, and every individual, who is interested in hand or 
power pipe threading equipment, should have the new 
Oster catalogue. Sent free by mail, postpaid. Ask for it today. 


THE OSTER MFG. CO. 


2106 East 6 lst St., Cleveland, O. 


MAKE YOUR OWN SPRINGS 


With the “Model Spring Winder” 


An amazing and wonderfully efficient 
little worker that quickly turns out per- 
we ect compression tension 
N@ © springs any size from ‘4 inch to 
J 12 feet long. Uses wire from 
he? No. 26to 3-16 inch thick. Makes 
all varieties from 1-6 to 1 inches in 
| diameter. Indispensible to every 
factory, shop, garage, repair shop an 
mechanic. Attaches with thumb screw to any 
. bench or table. Saves time, worry and ex- 
pense. Works accurately without waste of 
wire. Strong and durable—practically_inde- 
ruse, Only machine ofits kind. Write 
for descriptive circular, etc. 
AGENTS Make $50 to $100a week selling this marvel- 
ous invention, Everybody owning any kind 
ofa machine \ with a spring on it, buys at sight. No competition, 
ET PARTICULARS. DON’T HESITAT 


NATIONAL MFG. & SALES C0., 398 Huron St., ‘TOLEDO, OHIO 


Do you know what oD 
you can do with this 


RED DEVIL ® 


It’s an automatic feed, ball bearing Chain 
Drill. It’s a portable drill press and with 
an ordinary bit brace you can drill a hole 
in ANYTHING, Iron, Steel, Slate, Marble. 
The Giant chuck holds bits or drills up to 
Minch, Every amateur or skilled mechanic 
should own one of these practical and 
labor-saving attachments. Your local 
hardware man has it or will get it for 
oy Just insist on RED DEVIL No. 2018. 

ut if you can’t get it locally, send us $3.00 
and his name, and one sample only will 
be sent you prepaid. 


SMITH & HEMENWAY CoO. 
151 Chambers St., N. Y., U. S. A. 


ferred to the family medical adviser as to which of the 
two is more digestible. Analysis shows very little differ- 
ence in regard to the constituents of each, but the crust 
of course contains much less moisture and so is richer 


GASOLINE SOLDERING IRON BLOW TORCH 


A Little Light’*’— On Some 
extra-Handy...Heat. Free booklet. 


EMMELMANN BROS. MFG. CO., INDIANAPOLIS, IND., U.S.A. 
we ON APPROVAL 


5 Our Hand Power Angle Benders are 
so indispensable tor bending rods, 
squares, and flat pieces into all sorts 
of angles that we do not hesitate to 
ship tools for 10 days free trial. Made 
in 3 sizes to cover a wide range of 
work. We also make hand power 
tools for bending eyes, hooks, *‘U’ 

shapes, hinges, rings, etc Write 
for complete descriptive « atalo ge 


WALLACE SUPPLY CO., 124 No. Jefferson St., Chicago: 26 Cortlandt St., New York City 


— MENDING HARNESS 


shoes, tents, awnings, pulley belts, carpets, 
saddles, suit cases, buggy tops, dash Sones 
, or any heavy material. Stew 
Automatic Awl is the cae 
perfect Sewing Awl. 


STEWART- 
SKINNER CO. 


26 Hermon Street 
Worcester, Mass. 


It takes a wax 
thread, feeds 
from spool and 
does the work of any har- 
ness maker machine. It is indis- 


z harness, shoes, straps, canvas. Sews or 

thing ; whole repair shop. Automatic 

tension reel, carrying waxed thread. 
Perfect Sewing Awl. Makes lockstitch. Dia- 
mond point, fully grooved needle protects the 
thread, exclusive features, always ready. Com- 
plete with two needles and waxed thread. 


n Ave., Chicago, Dll., U.8. A. 


Sample 
paid. Agents 
getbusy. Sells 


||] Pipe Threading 
| Tools 
A 
i 
o 
=f 
| 
| a A 
Wonderful Sewing Awl 
: A. MYERS CO., 6339 Lexingt 


Standards of efficiency for the 
Amateur and the Expert. The 
big improvement in markings, 
instantaneous readings, saves time and avoids 
error. Send for sample piece of tape and our 
complete catalogue. 


THE [urKIN ppuLe C0. 


SAGINAW, MICH. 


New York London, Eng. 


Windsor, Can. 


Portable Cases 


FOR TOOL MAKERS 
AND MACHINISTS 
Twelve styles, felt lined drawers, 
solid brass trimmings, best of ma 
terial, beautiful finish, low prices, 
satisfaction guaranteed. Ask for 
booklet of cases built for service. 


The Pilliod Lumber Co. 
SWANTON, OHIO 


$5.00 to $10.00 A Day Made Easy 


The “ American” 
No. 3 Patented 


iousexperience required. 


Hones razors, sharpens all kinds 
of safety razor blades, clippers, 
scissors, etc. No make-believe, 
but the real thing. Complete 
outfits furnished with in- 
structions how to do the work. 


ress, Mgr Dept. 808. Hilinois Cutlery 
— 184 Washington St., Chicago 


in solid constituents. 


One important dietetic difference between crust and 
crumb is the fact that the former contains an increased 
amount of soluble substances, owing to the action of 


intense heat which the crust receives compared with the 
crumb during baking, Moreover, the crust has a more 
pronounced 


digestive juices.—Columbus Dispatch. 


“bready” flavor than the crumb, a_ flavor 
which is attractive and which stimulates the flow of 


SENT ON 30 DAYS’ TRIAL TO RESPONSIBLE PERSON 
The Handiest 
Tool Holder Made 
Constructed of hardened steel, well and 


truly made. Holds any shape of stock 
down to No. 60 Drill. Write for Catalog E. 


B. MORGAN, RD 


Costs little, no plumbing, requires little water. 
Weight 15 pounds, and folds into small roll. 
Fall length baths, far better than tin tubs 


Lasts 
f Wri 
description, ROBINSON MFG, CO., 2085 Adams Street, 
TOLEDO, OHIO. i ‘abi 


Folding BATH TUB 


or years, Write for special agents offer and full 


Manufacturers Turkish Bath Cabinets. 


— li Fill reservoir with benzine when 
hy simple, economical—lasts a 

life = Neat, attractive design, beautifully 
nickel plated. Invaluable in cases of emergency, 
sickness, getting up at night, etc. Price 50c each. 


Write for FREE illustrated folder 


Victor M. Grab & L 22 Ashland 


Block, Chicago 


Grab’s Everlasting Lighter 
No matches required. Pressing lever generates a 
spark and ignites the wick, which is supplied with 
fuel from reservoir tube at bottom of lighter. A very 


THE NEW CYCLOPEDIA OF 


STEAM 


Every Engineer must read if he would progress. 
The biggest men in the field can’t go around 
telling what they know—but they can write it. 
And you can read it—in our New Cyclopedia of 
Engineering—the most valuable set of books on 
this subject ever offered to Engineers. This Cyclopedia 
has just been revised—it’s right up to the minute. 

These books cover every subject you are likely to meet 
in practical engineering. They are interestingly written 
by well-known authorities and are not only valuable for 
studying, but also as permanent reference books. 

The seven books contain 3,300 pages, size 7x10 inches, 
and over 2,500 illustrations, full page plates, diagrams, 
etc. The regular price of these books is $35.00, but as a 
special introductory offer we have put the price at $19.80. 


$2.00 Down $2.00 a Month 


Sent express prepaid. You can examine the books 
before paying a cent. Just fill in and mail the coupon. 


This price and these terms make it easy for any engineer to 
secure the valuable set of books. Read the brief description 
below and see what you will get when you mail the coupon, 


OUR PROTECTIVE GUARANTEE 


Send for the Cyclopedia of Engineering, examine it carefully 
arad if. at the end of seven days, you see that you need it, send 
us $2.00 and $2.00 each month thereafter until the total, $19.80, 
has been paid. If the books are not satisfactory—don’t send us 
acent—we will pay all charges. Use this coupon. We abso- 
lutely protect you against loss. Signing the coupon does not 
obligate you in any way. 

READ THIS SYNOPSIS ———————_, 
Construction of Boilers— Boiler Accessories—Fuel Econo- 
mizers— Mechanical Stokers—Steam Pumps— Steam En- 
gines — Indicators — Valve Gears — Steam Turbines — Gas 
and Oil Engines—F uels— Automobiles—Carbureters—Loco- 
motive Boilers and Engines—-The Air-Brake— Single- 
Phase Electric Railway — Elevators— Marine Boilers - 
Marine Engines — Heating and Ventilating — Compressed 

ir — Transmission — Absorption and Compression Refrig- 
eration — Ammonia Machines — Direct Current Dynamos 
and Motors— Management of Dynamos and Motors — 
Electric Wiring — Electric Lighting, etc. 


with every received before Ist, 1912. With eve net 


ice “of of 


solv 
might be worth more than the first cost of the books. ‘Order the books now. 


FREE EXAMINATION COUPON 


American School of Correspondence 
CHICAGO, U. S. A. 


Please send set Cyc dia of Engineering for 7 days’ free examination. 
1 will send $2.00 days and a month until! maid. $19. #0; 


or notify you toe send for the books, yt Ay not to pass until ful id. 

Pop. Mech. 8-12 
NAME 
ADDRESS. 
EMPLOYER... 
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Save cost of 


skilled labor. 
Save on all ma- 

terial. Post 
yourself on the 


new method. 
Running Water 


ibbons meth- 


In Your Own Home 


you can install 
running water, a modern heating plant, also electric 
or acetylene lighting plant, at an amazingly small cost. 
Send for this valuable book. 


Book Free 


My new book gives you greater buying power than your local dealer. 
It is the most valuable catalog for you ever issued. Thousands of things 
illustrated and priced. Hot water and steam heating plants, gasoline 
engines, hydraulic rams, pipes, pumps, valves, electric lighting plants, 
acetylene lighting plants, all accessories. Everything guaranteed, high 
quality at direct, rock bottom prices to you. You certainly ought to 
have this valuable Look. 


Write Today See for yourself how easy it isto make 


improvements about your home with the 
aid of my new book. The low prices of my high quality material will 
astound you. Home owners, contractors, builders, need my wonderful 
new book. Write today. Just send your name. Itis post-paid free to you. 


M. J. GIBBONS, Dept. 524T, Dayton, 0. 


HES S LOCKER 
The Only Modern, Sanitary 
STEEL Medicine Cabinet 


orlocker finished in snow-white, baked 

everlasting enamel, inside and out. 

=Beautiful beveled mirror door. Nickel 

» plate brass trimmings. Steel or glass 
shelves. 


Costs Less Than Wood 


Never warps, shrinks, nor swells. 
Dust and vermin proof, easily cleaned. 


Should Be In Every Bath Room 


Four styles—four sizes. To recess in 
wall or to hang outside. Send for illus- 
trated circular. 

The Recessed Steel HESS, 910 L Tacoma Bldg., Chicago 
Medicine Cabinet Makers of Steel Furnaces. Free Booklet, 


OUR MONTHLY PAYMENT PLAN 
makes it easy for _ to purchase a 


JAHANT FURNACE 


Have plenty of heat wherever and whenever 
desired. You are sure of satisfaction because 
we issue a 365 day Guaranty Bond. We sell 
direct paying freight and saving you dealer’s 
profits. Install the Jahant yourself. We send 
complete outfit—furnace, pipes, registers, 
etc., with special plans, detailed instructions 
and’ necessary tools. 
ba for free furnace handbook. 
HE JAHANT HEATING CO. 
25 Mul Street Akron, Ohio 


BUY YOUR FURNACE 
$10 DOWN $10A MONTH 


These latest inventions represent the acme of per- 
fection in artificial lighting. 

The Instantaneous lamps require no generation and are 
operated as conveniently as electricity at 1-10 the cost. 
The “QUICKLIT"’ system is operated as convenier tly 
as city gas, as lamps are lit with an ordinary match. 
For further particulars and exclusive agency address 
THE NAGEL-CHASE MFG. CO. ,144 West Ohio Street, Chicago, I!linois 


AGENTS invextion: 
INVENTION! 
An entirely new Lamp Burner. Changes 
ordinary kerosene illumination into beau- 
tiful large white light. Rivals gas or 
electricity. Scientifically made. Beats the 
old style lamp. Not a mantle. Can’t break. 
BIG PROFI Easy to show; quick to sell. 
$8 to $10 daily for you. 
Experience unnecessary. outtit 
35c prepaid. Particulars FRE 
THE RADIOLITE CO., Dept. 1, OHIO 


LIGHT AS DAY 


A BETTER LIGHT from any kerosene (coal oil) lamp or lanterr 
than from electricity or gas Our WHITE FLAME SMOKELESS 
BURNER scientifically GASIFIES the oil, CONSUMES the carbon 
and develops a brilliant, white, 52 candle power light. NEVER 
SMOKES. Safe and reliable. NO MANTLETO BREAK. Satisfies 
every AGENTS WANTED Earn $6 00 to $20.00 daily 


his good De in demand 


pote where Sells on sight. Sample, oa tpaid 35 cents, stamps 
or coin, 3 for $1.00 MONEY BACK IF NOT AS REPRESENTED. 


“G-C” LIGHT CO., 505 Baldwin Block, INDIANAPOLIS, IND. 


TELEPHONE AIDS IN COMPOSING WORDS 
FOR SONG—The latest out-of-the-ordinary use of long- 
distance telephone service is reported from Harrisburg, 
Pennsylvania. 

“Gus” Edwards, comedian and song writer, was play- 
ing in the Orpheum Theater at that city some weeks ago. 
During his stay he received a message from the owner 
of the musical comedy “Over the River,” in which 
Eddie Foy now is starring in New York City. The 
theatrical magnate stated that he needed a new song for 


than 1-4 the cost to opera’ meueon 
line hollow wire systems SMALL for SMALL. Licoms 
and LARGE lamps for LARGE rooms in most attractive styles 
less than 1-2 the cost of gas or electricity Our POP Catalog 
tells all about them Get it now and decide which line you want 


BRILLIANT GAS LAMP CO. 
Dept. 1, No. 182 N. State St., CHICAGO, ILL. 


ONLY $4.50 


For this beautiful, solid quarter -sawed oak 
only direct from tory Game 
rook: aster- Bul It con struction Will les 


Suitable for sewin; 
magazines Free FURNITURE Book, illustrating 
100 designs, sent on request. 
ittopay Address 


Brooks Table No. 300 Brooks Mig. Co., 5808 Rust Ave.,Saginaw,Mich. 


50 and You KEEP This 
C SUPERB ROCKER 


American quarter-sawed oak finish, Profusely 
carved, best grade Boston leather. Diamond 
Tufted. Only y! ory and then 50c per month. 
Price $3.95! No. A 
ents No matter what your sales 
e goods while paying for them 
ite Now fr big bargain catalog and special 
list today Don’t delay—write now. 
STRAUS & SCHRAM (Inc.) 
35th Street Dept 919Z Chicago Il 


| THE WIZARD LIGHT 
Ar 
| 
| 
Save on Fuel Bills § | 
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Complete High Grade 
Bathroom Outfit $35 


These handsome high 
grade Plumbing fixtures 
are furnished complete, 
guaranteed, and sold di- 
rect, saving you all 
dealers profits. The Bath 
Tub and Lavatory are 
White Porcelain Enam- 
eled over castiron. The 
Closet is Vitreous China 
with Oak Seat and Cop- 
per Lined Tank. 


A Complete Pneu- 
matic Water Supply 
System for $ 

Your Home 40 
Black Steel Tank, 145 gallon capacity, 244 inch Brass Lined, Double 


Action, Combination Air and Water Pump, including all Pipe, Fittings, 
Valves, Gauges, etc. 
HEATING PLANTS, $95 

You can save from 30 to 60 per cent on a modern Steam or Hot Water 
Heating System. Heating Plants complete for modern homes from §95 
up. By following our simple plans and instructions, you can install your 
own material, and eliminate the expense of Plumbers and Steamfitters. 
DO NOT WAIT — but write to-day for our new beautiful FREE 
catalogue, which gives full descriptions and prices of Plumbing, 
Heating and Water Supply Systems. NOW IS THE TIME. 
CHELSEA MANUFACTURING AND SUPPLY CO, 

No. 135 West 24th St, NEW YORK. Dept. D. 


BUY PLUMBING SUPPLIES 
AT WHOLESALE 


Don't pay retail prices. Full stock on hand for 
prompt shipment. Send for free catalog. 


P. KAROL. 768 to 772 West Harrison St.. Chi 


his production—that he must have it at once. 

Such a demand would put_an ordinary song writer 
completely out of business. Not so Edwards. He had 
a reputation for versatility to uphold. He accepted the 
contract unconditionally. The same night, after finishing 
his day’s work at the theater, he went to his hotel, sat 
down at a table and wrote the entire music for the song. 

The next —— Edwards decided that Will Cobb, 
the lyric writer of New York, was the one man to supply 
words for his creation. He called him by telephone. 
“Will,” said Edwards, “Ziegfeld wants a new ‘song for 
his show, ‘Over the River.’ He called me yesterday and 
asked me to take the job. I think I’ve got the air all 
the most complete and comprehensive 


THIS BUNGALOW $900 | 


CAN BE BUILT FOR 

= 
architect. Fifth edition just off the press. G| 
One tendved and fifty floor plans and FREDERICK i. GOWING 


This and many others in my new ow Uae, k, 
Building Plans for Modern Homes, will 
save you hundreds of dollars. One of 


photographs of bungaiows, etc., costing ARCHITECT 
from §250 up; gives sizes and cost to 
build. Sent postpaid for $1. 18 Tremont St. BOSTON 


1900 Motor Washer Warts... 


on Free Trial to Readers of Popular Mechanics 


Reduce household expenses by using this great laundry 
outfit. Cuts cost of washing to 2 cents per week. Write 
for Free Book, giving full details, to 


1900 WASHER CO., 5079 Court St., Binghamton, N. Y. 
Address Canadian 1900 Washer Co., 355 Yonge St., Toronto 
if you live in Canada 


GET YOUR SHARE 


Large profits— easiest —fastest —biggest 
seller on the market today. National Self- 
Heating Gasoline Iron sells everywhere — 
town orcountry. Join our force of enthusi- 
astic agents now. No time to lose. Com- 
plete demonstrating outfit $4.50. Write for 
the facts. 


National Stamping & Electric Works 
Chicago, Hlinois 


They’re all shouting 


QUALITY 


TOBACCO 
Menwhoroll 


their own Ci- 
garettes just the 
way they like ’em 
are shouting 
everywhere for 
the Blue Bag. It 
holds the smooth- 
est, tastiest, most 
fragrant tobacco 
in the world. And 


just for a nickel it turns you out 


Sixty Satisfying Cigarettes or 
Twenty Pipefuls! 


Say “‘Me for the Queen!”’ at the next 
tobacco store and twist one for yourself. 
One taste and you'll roll ’em a// out of 
the Blue Bag. For the Queen’s true blue! 
FREE!— Handsome Silk 

Art Kerchief-—FREE! 


For the fronts of 25 Queen Quality Bags we’ll 
give you free a handsome Silk 
Art Kerchief of varied colors 
and designs, beautiful for 
making bed spreads, pillow 
covers, kimonos, etc. (Offer 
expires June 30, 1913). 
F R Penn Tobacco Company 

e Tobacco 


y 


Send for FREF SAMPI_E BAG ot 
Queen Quality Tobacco! Fill 
in the coupon at corner of 
page and mail 
tous TO- 


“Qu 
Quality 
Department 
Drawer “S” 
“  JerseyCity, N.J. 
A Please send free of all 
v charge to me, a full 
w sized sample Blue Bag 
<* of Queen Quality Tobacco. 
(Offer expires Oct. 31, 1912) 


“Please iniroduce me to the Queen” 


Please Mention Popular Mechanics 


| 
| a | 
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GUARANTEED 25 YEARS 7 


We want to Send You 
this Magnificent 16 size, Thin 
Model 17-Jewel Elgin, fully Ad- 
justed to Temperature, Isochro- 
nism and Three Positions, Com- 
plete with fine Double StrataGold 
Case, Guaranteed 25 Years on 


30 Days Free Trial 


And if yc if you ‘don’t say tsay this is the is the biggest Ele Elgin Watch — Guaranteed 


STEVE HARRIS, Pres. bargain you ever saw, send it back at our expense. If you wish to keep For 25 YEARS 
Says :—Before you buy| it, the way is easy. Pay us only $3.00, and the rest in similar amounts each month. No D aay mes 
any Wateh I want you to} —no security—just common honesty among men. We want you to see for yourself that this fine 


ee this Thin-Model 
Elgin is better than other Watches costing tvice or three times as much. 


promet of SEE for Our Free lars and we. wil cond you 
OUR NEW FREE WATCH AND DIAMOND Bot BOOK, also our also our boo! une ’’ or all abo 


HARRIG-GOAR CO. | Dept. ‘515, KANSAS CITY, MO. 


The House That Sells More Elgin Watches Than Any Other Firm in the World. 


I will send as long as they last my 25 Cent Book BRASS BANDS 
STRONG ARMS FORMING — 


For 10c in stamps or coin Send Your Name 
Illustrated with 20 full page halftone cuts, show- We will send you full instructions 
ing exercises that will quickly develop, beautify, how to organize a successful 
and gain great strength in your chealices, arms, band. Lots of money and fun; 
and hands, without any apparatus. this is year. Easy 
payments accepted on instruments. 
PROF. ANTHONY BARKER ‘ N & HEALY 
646 Barker Bldg., 110 W. 42d Street, New York 25-91 E. Adams St. CHICAGO 


right, but I need help on the words. Will you take the 
jo 


RU R Sure,” ® answered Cobb. “Can you give me a couple 


“Couple of weeks nothing!” shoute wards. “This 
ew Band Catalog thing must be done right off the bat. It’s a case of 


rush. Can’t you jump on the next train and come over 
Just off the press. 300 pages. Thousands of il- here to Harrisburg ’ 
lustrations and color plates. Every musical “Not on your life,” said Cobb, “my desk is stacked 
instrument. Highest quality and lowest prices 
in the world. Easy payments. Write today. 

The Rudolph Wurlitzer Co. A REAL RUBBER TIRE ¢ 
808 S. Wabash Ave, Chicago 101 E. 4th Ave., Cincinnati wheel and tire fob 35c. Tire fo 

only 10c. Paper weight, 35c. Send 

coin or stamps. Quantity prices 


with special lettering. Agents 

wanted for complete line of catchy 

rubber novelties. Send for Catalogue. 
DEPT. “B” 


The OAKLAND ADVERTISING CO. 
AKRON, OHIO 


OVER 65 YEARS’ 
EXPERIENCE 


TRADE MARKS 
DESIGNS 
COPYRIGHTS, 


Anyone sending a sketch and description may quickly 
ascertain our opinion free whether an invention is proves 
patentable. Communications strictly confidential. 
on_ Patents sent free. Oldest agency for securing as. 

Patents taken through Munn & Co. receive special notice, 
without charge, in the 


Scientific American, 


Ahandsomely illustrated weekly. Largest circulation of any scientific 
journal, Terms, $3a year ; four months, $1. Sold by all newsdealers. 


MUNN & CO. 359 Broadway NEW YORK | pce Tien FAR 4220 N. Western ies 


Branch Office, 625 F St., Washington, D. C. CHICAGO, ILLINOIS 


Big and Quick Profits 
Costs Littleto Starta 
Safe Business 
Increase your income $5 to $70 a 
week by learning mushroom cul- 
ture from biggest mushroom man 
in the world. Fourteen years’ ex- 
perience: enables me to give any man 
or woman practical instructions 
» worth many dollars. Only spare 
time be grown in 


| 
| ——" 
| 

(3 
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| 
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This Swell Suit 


Be Your Own Boss—$10 A Day 
Easy — No Capital Needed — 
Thousands of Young Men oe REE 


it. Your Chance of A Lifetime 

We have the most stupendous and gorgeous Agents 
Outfit you ever saw, all ready to ship to you, prepaid, 
without question, the moment we get your name and ad- 
Gress on a postal saying: “Send me everything free.” 


Free Outfits Costs 
Us $28,000 


It is utterly impossible for anyone who receives this out- 
fit to fail to take orders for oursnappy, hand tailored, made- 
to-measure suits, overcoats and pants. Experience unnec- 
essary. Our catchy, up-to-the-minute styles and money 
saving prices just wipe out all competition, Orders pour in. 


Get Your Own Suit Free 


Dressed like a gentleman— 
showing the clothes you 
wear knocks out the very 
last obstacle. 


Send No Money 
Get proof first hand. Com- 
pare our suit and our sam- 
ple outfit with any other— 
see how much more attract- 
ive and classy are our stylish 
clothes and how easy we 
make it for you to take per 
fect measurements for clothes 
that set them all to talking. 
Also $1,000 Cash Awards, 
No matter who you’ re with 
compare ours—write now. 
Great Central Tailoring One 
Bept.77 Jackson Bivd., Chicago, Ml. 


up with work now—most of it is that rugh stuff.” 

Silence followed this declaration. Edwards was the 
man to solve the puzzle. “Say, Cobb,” he said, “hold 
your ear close there; I’m going to sing the air to you. 
See if you can get it. — Did you get me at all?” 

“Indeed, yes!” exclaimed Cobb. “Tell you what, old 
man, if you'll sing that thing over a few times more, the 
same way, I think I can fix you up.’ 

Slowly Edwards sang the air of his new song into the 
telephone transmitter at Harrisburg. He repeated it 
three or four times. At last Cobb cried, “That will do, 
Gus, I’ve got it.” 

Mr. Cobb immediately set to work on his latest rush 


NEW INVENTION 

umbrella. $3.50 will de- 

inches liver one. Frames sold. 

| ‘ Keep one in Automobile 

Go-Away Bag Umbrella Co. 

me | 109 Oliver St., Newark, N. J. 


“FILL IN” 


|Steel Cement 


For plugging small holes in castings, 
water pipe, gas pipe, connections, etc. 
Positively prevents leaks and is inexpen- 
| Saas sive, on account of small amount necessary 
ij touse. 1-lb. cans 30c Ib. 5-lb. cans 25c Ib. 


nh J.W. PAXSON CO., Mfgrs., 1021 N. Delaware Ave., PHILA. 


DIAMONDS, 


att /40 the cost--IN SOLLD GOLD RINGS 
Stand acid test and expert examination, We 
guarantee them. See them first—then pay. 
Special Offer — 14k Tiffany ring 1 ct. $5.98. 

Gents ring 1 et. $6.98. 14k Stad 1 ct. $4 86. Sent 
C.0.D. for inspection. Catalog FREE, shows 
full ine. Patent ring gauge included, 10c. The 
Baroda (Co., Dept. A5, Leland & Dover Sts., Chicage 


Here’s 
The Road to Comfort 


A vanished thirst—a 
cool body and a refresh- 


ed one; the sure way— 
the only way is via a 


glass of 


ideally delicious—pure as 
purity—crisp and spark- 
ling as frost. 


Delicious—Refreshing 
Thirst-Quenching 


Demand the Genuine— 
Refuse Substitutes 


THE COCA-COLA CO. 
ATLANTA, GA 


Fre e Our new booklet, 


telling of Coca- 
Cola vindication at Chatta- 
nooga, for the asking. 


Whenever 
you see cn 
Arrow think 
of Coca-Cola. 
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T IMITATIONS 
Looks. LIKE A DIAMOND 
WEARS LIKE A DIAMON. D, 


A Marvelous 
Synthetic Gem 


Thegreatesttriumph of 
the Oxy-Hydrogen Fur- 
nace. Will cut glass. 
Stands filing, fire and 
acid tests like a diamond 
—guaranteed to contain 
no glass, Remoh Gems 
have no paste, foil or art- 
tificial cking —their 
brilliancy is guaranteed 
forever. One thirtieth 
the cost of diamonds, 
Set only 14-karat, 
Solid Gold Mountings, 

ent on approval—your 
money cheerfully refund- 

not satisfactory. 

Book in Colors Free 
Write for our De-Luxe 


AGENTS 


Noburn Aluminum Kettle Bottom 
makes it impossible to burn meats, truits and 


vegetables. Made of pure aluminum. Fits 
inside any kettle. Raised buttons prevent con- 
tents touching bottom. Saves its price every 


day. This is the best household article you 
can handle. Every woman buys two or four. 
Samples (2 sizes) prepaid for 25c. Particulars 
FR Act on this. 


THE GIER & DAIL MFG. Co. 
“G”, Lansing, Mich. 


Your Picture in a Postal Card 
IN ONE MINUTE 

The pictures are developed, toned and finished 
in a single developing solution. No experience is 
necessary. Price of machines $7.50 and §$15.00— 
circulars describing our machines sent free. We 
are also headquarters for supplies for all minute 
picture machines. 
AMERICAN MINUTE PHOTO COMPANY 
Dept. Z 252, 2214 Ogden Ave., Chicago, Illinois 
The largest manufacturers and distributers of minute 

picture machines and supplies in the worl 


he Latest Invention, the GLOBE PHOTO POST CARD CAMERA, makes 


photos direct on post cards without the use of a negative,in 
less than 30 seconcis, automatically. It is simple, _— and 


MATICALLY. It weighs only 2 pounds. Price "$1 
for 1912 catalogue describing machines and supplies. 
tin type and 


ait 16844 Delaney Dep New York City, U.S.A. 


Branch: 3S0. ‘Halsted St., Chicago, Ill. 
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This 

Camera 
needs 

N 


PLATELES DAYDARK 


Will earn you 


$35 to $75 a week 


operating at Fairs, Carnivals, Picnics and other 
public gatherings. Takes Pictures Direct on 
Post Cards, no negatives, no printing, no dark- 
room, accurate, simple. A 10-year-old boy can 
successfully operate one. Takes full size post 
cards. Portraits, Groups, Views, Buildings, 
Etc. All done within the machine at the rate of 
One a Minute. Be independent, come and go 
when and where you please, be your own boss. 
The Plateless Daydark offers this, 


our money back if not satisfied guarantee 
Fully protects you. Write to-day for particulars. 


Do it now and start making money. 
DAYDARK SPECIALTY CO., 1811 Cass Ave., St. Louis, Mo, 
Dominion Daydark Co., 247 Victoria St., Toronto, Canada 


order, and with unqualified success. The song was put 
on at the Globe Theater, New York, the following 
Saturday. ,it is called “A Beautiful Night, with a Beau- 
tiful Girl.’ It was sung, and still is being sung, by 
Melville Stewart and Lillian Lorraine in Eddie Foy’s 
show.—Telephone News. 
Missouri has one farm that produces more than a 
million bushels of corn, none of which is sold, but is fed 
to 10,000 steers and 25,000 hogs. 


MAKE $20 DAILY 


With our Diamond Post Card Gun; 
takes pictures WITHOUT NEGA- 
TIVES—Postals, Buttons, all sizes, 
in ONE MINUTE, Anybody can operate. 
500 per cent Profit. Circulars Mailed Free. 


INTERNATIONAL METAL AND FERRO CO. 


Dept. 148 CHICAGO, ILL. 
GO INTO THE 
Moving Picture Business 


$25? And more per night 
om be made exhibiting 
our machine 


in your own an 


hit 
ay be pai installmentse 
for's 


al w. Company 
So. Dearborn St., Chicago, Il. 


Only $36.0 


LANTER 
ILLUSTRATOR 
With our improved famous ALCO RADIANT LIGHT. 
This new 1912 Model has many improvements and double brilliancy. Write for illus- 
ated. circular of this and Lanterns of all styles and lights at bottom prices. 
IF YOU OWN LANTERN we should have your name to mailto you our regula: 
gnnouncemen nts of new slides and lecture sets. 75,000 Lantern Slides to ren’ 
POST CARD MAGIO LANTERN reflects image of postcard or any other picture or 
object. “ee $2.75, $12.50, $25.00, $60.00, express paid. 


WILLIAMS, BROWN & Lag = Inc., 918 Chestnut St., Philadelphia, Pa., Lantern Dept. 20 


Optical, Scientific, Photo Lantern Slide Supplies 
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Up 
From $50 to. $75 
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You Can Now Buy 
theWorld-F amous 


Illinois Watch 
ON CREDIT. 


If you are in the market for a watch, 
write for our watch catalog. Let us 
show you how we can save you big 
money on the World - Famous 
Illinois Watch and give you a year 
to pay for it. You have always 
heard about the Illinois Watch, 
the kind that most railroad 
men use. We have just 
made a special deal which 
enables us to offer ex- 
traordinary low prices. 


Write for Our 


day will pay 
-for almost 
any Illinois 
Watch in our cat- 
alog, and besides, 
our prices are so low 
that everyone can now 
afford to own one of these 
grand watches. Get our 
Big Watch Catalog today. 
We will send any watch you want 
on approval, no obligation to buy. 
If vou like it, we will give you a year 
to pay for it. Write a postal card today 
and say, “Send me your Free W ate ch 
Catalog. 


Spiegel, May, Stern Co. 


3158 Wall Street, Chicago, Ill. 


BIG MAIL FREE 


Your NAME PRINTED in our Mailing Direc- 
tory and sent to firms all over the world so they 
can send you FREE Samples, Catalogs, Books, 
Papers, Magazines, ete. Send 25c to cover cost 
of printing your name and you'll receive a big 
mail FREE. 


of papers, samples, magazines, etc., for which I had 
often paid 10 to 25¢ each. R.T 


Send to BIG MAIL CO., C-120 W. North Ave., CHICAGO, ILL. 


ROME TO BE A SEAPORT?—Projects for making 
Rome a seaport have been discussed for years. One of 
these is to by out a seaport of 35-ft. depth near Castel 
Fusaro, formed by running two jetties out into the sea 
for some distance, as at the port of Ymuiden, Holland. 
From the port wi i lead a ship canal 15 miles long, 
200 ft. wide and 27 ft. deep. At Rome shipping ac- 
commodation will be laid out in the river below the 
city and this will be connected with the navigable part 
of the Tiber by a system of locks. It will cost about 
$15,000,000 to carry out the project.—St. Louis Post 


Amazing Profits 
In Mushrooms 


Anybody can add §8 to $40 per week 
to their income, in spare time, entire 
year growing mushrooms in cellars, 
sheds, barns, boxes, etc. 1 tell you 
where to sell, at highest prices. 

Free Illustrated Instruction Booklet 


HIRAM BARTON 
Desk 2, 329 W. 48th St., New York 


ere’ 's the easiest, quiche st money you ever 

. heard of. Just send name and address—we 
& will ship—express prepaid—Swellest Big Outfit 
of Samples and Color Plates, showing over 100 
tyles in Men’s Made-to-Measure 

offer of a free suit to you. We 


in big paying 
iness and 
you how and give — exclusive 
territory. Most liberal attract- 
ive offer ever made, bar none! 


Expert Knowledge 


is the Best Tool 


for the man who drives an 


Automobile, 
Aeroplane or 
Motor Boat 

The American School’s Complete Cyclopedia of 


Automobile Engineering 


New 1912 Edition 


1,700 pages, 7x10 inches in size, with 1,500 illustrations 
full page plates, diagrams, etc. Substantially and 
handsomely bound in half-morocco, printed on extra- 

ade paper, in e, clear type — chock-full of 
detailed information, facts and figures covering the 
entire field of Aeroplanes, Automobiles, Motorcycles, 


Motor Boats, etc. 
This Complete Set Sent Free — Express Prepaid 


—the full set of four volumes — without one cent of 
expense — without obligation on your part —just mail 
us the coupon. We let you keep the books seven days, 
while you thoroughly examine them. Then—if you do 
not want them —notify us, and back the goods come, 
at our expense. Or, if you ay to keep them, you can 
do so at the special low price of $12.80 which we are 
just now offering them at (the regular price of the set 
is $20.00). Simply send us $2.00 when writing that you 

wish to keep the books—then pay $2.00 per month 
until paid for. 


A Few Things Which Which These Books Inform You On 


Automobiles, Me Motors, ore, 
Mechanisms, Electric Automobiles, Steam Automobiles, 
Types of Automobiles, Motorcycies, Commercial Ve- 
hicles, Automobile Garages, Home Repairs, Automobile 
Driving, Motor Boats, Types of Aeroplanes, Aeronaut- 
ical Motors, Building and Fivi ying an Aeroplane, Glossary 
of Automobile and Revenauticn! Terms, Self Starters, 
Electric Lighting Systems, etc. 


Free with every order received before Sept. 1, 1912 


With each set is includeda year’s Consulting Membership 
entitling you to the free advice of a staff of Automobile 
Engineering Experts. This will give you practical help in 
handling working problems which are too specific to be taken 
up in detail in the cyclopedias. There will be no limit to this 
service. A single problem solved for you might be worth 
more than first cost of the books. 


FREE EXAMINATION COUPON 


American School of Correspondence 
Chicago, U. 8. A. 
Please send ot C ciepetin of Automobile Engineering for 7 days’ fre 
00 a month until 


ination ill $2.00 within days and $2. 

have = $i2. go" oF notify you to send for the books. Title not ~ pane 
until fully paid. Pop. Mech. 8-12 
ADDRESS 


OCCUPATION...... 


EMPLOYER. 
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' back you to win, no money or experience necessary. 
Best Tailoring On Earth 
Appeals to every thinking man. 
Suits and Top Coats, $9.50 up; ~ 
Pants, $2.50 up. Perfect work => ee 
guaranteed or money back. Special 
confidential, inside wholesale prices 
and guarantee you can undersell all r _ 
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| Your one best chance. Keep 
this private and write us today. 
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Aeronautics and Automobiling 
Latest and Best Books 


Aerial Navigation of To-Day 
By C.C. TURNER 


A popular account of the evolution of aeronautics. 
Cloth. 327 pages. 66 illustrations. 


Price $1.50. Postage 12c extra. 


Aeroplane Designing for Amateurs 
By VICTOR LOUGHEED 
A comprehensive account of the practice of aeroplane 
designing and building and explaining the principles 
underlying flight by heavier-than-air machines. Written 
by a practical expert. 75 original drawings. Cloth. 
Pocket size, $1.00. Morocco, $1.50. Postage 7c extra. 


Vehicles of the Air 

By VICTOR LOUGHEED 
A popular exposition of modern aeronautics with work- 
ing drawings of modern types of successful aeroplanes. 
This book positively presents every known fact concern- 
ing aerial navigation. 500 pages. 270 illustrations. Cloth. 
Price $2.50. Postage 25c extra. 


Monoplanes and Biplanes; Their 
Design, Construction and Operation 
By G. C. LOENING 
A practical book setting forth and discussing the 
prevailing practices in the construction and operation 


of these machines. Cloth. 340 pages. 278 illustrations. 
Price $2.50. Postage 20c extra. 


Aerial Navigation 
By ALBERT F. ZAHM 
The latest word on aviation. The purpose of this work 
is to portray in popular terms the progress of aeronautics 
from its earliest beginning to the present perfection of 
practical air craft. Cloth. 132 illustrations. 
Price $3.00. Postage 22c extra. 


ADDRESS: 


Chicago 
SS 
= 
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iy 
> = 
< S > SSS 
par 


Sue. Popular Mechanics Book Dept. 
— 318 W. Washington St. 


( 


The following books are offered 
as among the best available on 
their respective subjects: 


Lithographic Model of an Automobile 


Shows and names every part of a latest type six cylinder 
machine. Has flaps printed in colors which may be 
turned like the pages of a book. Size unfolded 9 x 25 in. 

Price 50c postpaid. 


The How and Why of the Automobile 


Tells all about a motor car—how it works—how to drive 
it and how to take care of it. 200 pages. 250 illustra- 
tions. Cloth. Price $1.00 postpaid. 


The Automobile Mechanician’s Catechism 
By C. F. SWINGLE 
Over 400 questions and answers covering every detail of 
automobile work. An invaluable helper for student and 
chauffeur. Pocket edition. Full leather. 
Price $1.25 postpaid. 


The Automobile Handbook 
By L. E. BROOKES 
A work of practical information for the use of owners, 
operators, and automobile mechanics dealing with all 
questions relating to construction, care and operation. 
650 pages. 320 illustrations. Leather. 
Price $2.00 postpaid. 


How to Run an Auto 


This work is now the accepted standard on care and 
management of motor cars, explaining the principles in 
a clear and helpful way. 608 pages. 400 illustrations. 
Cloth. Price $2.00 postpaid. 


Automobile Encyclopedia 
By A. L. DYKE 
On construction, operation, and repairing of automo- 
biles and engines, including a large number of clear 
diagrammatic charts. All prepared in a simplified 
manner. 400 pages. Illustrated. Cloth. 
Price $3.00. Postage 25c extra. 
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Send for These Two Books— 
THEY ARE ABSOLUTELY FREE! 


Write for our handsome free catalog. It contains over two thousand 
(2,000) beautiful illustrations of diamonda, w ratches, solid gold jewelry, silverware 
es novelties at bargain prices. Selec article Fae mow i have it sent to your own home or ex 
e—al! charges prepaid. If it is ie y satisfactory, send oi one-fifth the purchase price and 
p it; sending the balance in eight eq ly amounts 
Our Blue Book,which tells ‘‘How Easily You can wear a diamond or 
Wate by the Loftis S: every question that a person could as’ 
ral credit plan or concerning the purchase of diamonds, wrtches and ies wi ay 
on credit. Itis beautifully ~~~ 4 blue and gold and is worth its weight in 
gold to anyone interested in our line. 


Both of these books will be sent to you Absolutely Free Upon Request. Write today. 
+ \\4! LOFTIS BROS. & CO., Diamond Cutters 


Dept.c =... 100 to 108 North State Street, CHICAGO, ILL. 


Stores: wintennsewe. Pa., and St. Louis, Mo. 


!“BEVERYTHING! 


FOR THE EXPERIMENT 
We are the originators and foremost el today of ge 
TEUR WIRELESS EQUIPMENT We also carry a full line of 
Electrical and Imported Novelties. 


4 necessity and an ornament. For sale at 
Umbrella Stores, or send 15c in stamps to 


RIB GRIP CO., HARTFORD, CONN. 
“99 GOOD AGENTS WANTED 


Don't {fail to send 4c. postage on 196 Page E h S 
@& & An ngine that Serves 
THE IMPORTING co. 


@ a Dozen Needs 


but a trifle to run. Primarily 


Ses 


engine 


“Ideal” PLANS are ACCURATE 3 
**Ideal’’ plans for Model Aeroplanes and Racers = 
curate and reliable. Plans for building = e 
i’’ Champion Racer (official record 1691 ft = 
3 lan for building Wright Biplane 3 ft. Flying if n * 
ans for building pe ane 3 ft. 
Model 1 Get **Ideal’’ aple atalog of 


odel Ae supplies. Contains Offic ial Rules 
for contests. 5c brings it. Worth $1. None free. 


Ideal Aeroplane & Supply Co., 82-88 West Broadway, New York 


included 


Eclipse Pumper 


does all the following well.— 

Pumps as much water as a 10 or 12 ft. 
windmill in a 20-mile wind. 

Can easily be detached from pump jack, 
mounted on inexpensive cast iron base 
and used to RUN 


Washing Machine 
hurn 
Cream Separator 
Ice Cream Freezer 
ater System 
Grindstone 
Operate Sprayer 
Contractor’s Trench 


The houses of London alone could more than accom- 
modate the entire population of Switzerland. 


9 ig = Matchless = 
Smoker S Delight Tener 
wn Not a luxury—an absolute necessity. 

Excels any doilarlighter. Does not 
tear pocket. Safety pocket-clip— 
a guarantee against loss. 
Ornamental and 
indestructible. 


Pump is 


Never 
fails to ignite. 
Dainty. safe and sanitary. 
Satisfaction guaranteed 
or back goes your money. Mailed on 
day order received. Salesmen Wanted. 


AMERICAN PYROFOR CO., 5848 Calumet Ave., CHICAGO 
Elegant Thin Model 20 Year Watch $3.75 


case beautifully Sed Arwer gold finished throughout, stem wind and 


ump 
j Pile Driver 
Printing Press 


itted with SF weled American lever movement, guaranteed 20 years 
ner 


finished chain for Ladies. vest chain or fob tor Gents You Linotype Machine 
SEE ou 
= WILL BUY , Uses less thana p int of gasoline an hour. 
C.Q. D. for ex- Weight (without jack) about 109 Ibs. ple, powerful, 4-cycle 
engine is fully described in Calalog Wo. aT “3. rite ters 4 copy today. 


express office 


| Fairbanks, Morse & Co. 


$15 old finished ‘watch pe 


tne, express agent our special sales price $3.16. Wabash Ave. and Eldredge PI., Chicago, 
$25 to $50 a Day PROFIT for Well Drillers 


operating ARMSTRONG Machines. Our Patented Internal Compensating @ 
Band Wheel Clutch, the greatest improvement known, gives unequaled con- *& 
trol over drilling motion. Endslost motion. This and our improved, simplified Friction 


I clear 
Hoists do away with all attachments, balance wheels, cast brakes, cams, bumpers, $50 a day 
treadle beams, bumper sills, eccentric rollers, chains, springs, sprockets and ratchets. 6 above ex- 
Stops expensive repairs and delays. Simplifies drilling Only one gear and pinion used By penses 
actual test, drills “* more feet at less cost than any other machine yet constructed.”’ Here is ¢ t t f 
YOUR OPPORTUNITY for making big profits quickly. AY) - aga 
Secure Our Valuable 184-Page Book on Well-Drilling— 
A three-color, illustrated catalog and SUM-UP of well-drilling, c« sting over $10,000 to produce. Full KELLEY. 
ot big paying tips. You need it cated ie well-drilling. Send 12 cents for postage. 7 


Armitinong Mfg. Company, 10 Clay Street, Waterloo, Iowa 
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The Mechanic, the Farmer, the Man of the House 
all sharpen their tools with 


CARBORUNDUM 


The hardest, sharpest and fastest cutting sharpening agent the world has 
ever known. There is a Carborundum Sharpening stone exactly suited to 
every sharpening requirement. And there is a Carborundum grinder to 
meet the needs of every type of work in the shop or home. 


Ask your hardware dealer about them— He Knows 


THE CARBORUNDUM COMPANY, Niagara Falls, N. Y. 


PROVED HOSIERY direct from mil 
irect from mi 

Just Patented: : The Ko-Ko-Mo Suspender Belt E with our big advertising offer. YOU 

does away with suspend- CAN MAKE $25 DAILY. EVERY- 

ers, instantly pore AD to inside of waist band. BODY BUYS. Credit. Samples in leatherette case free. 

INVISIBLE—ADJUSTABLE—COMFORTABLE NEW IMPROVED KNITTING MILLS, Dept. 8-M, CHICAGO 


Trousers can’t “‘sag down” nor shirt “crawl up.” No ' 
LUMBIA!. 


pressure over the abdomen. In demand by mechanics and 
mill workers, as well as by office and professional men. 
; f SIZES On the hardest job you can find. It 
2 to 16 Won *t buck or complain; feed it on 


gents can 
kerosene, gasoline, distillate or any 


sell toseven 
men out of 
ten. 


50c P. liquid fuel. Runs on natural as 

W well—no waste—no repairs. Saves 

Som pte hired help—works night and day. 
terms to Try it 15 days—if it don’t suit, send 
agents. it back. 7,000 in use— they don’t come 
Loney back. Right now you save big money 

back if not on a Columbia if you act quick. 
Write today for plan and Free 

engine facts. 
KO-KO-MO BELT CO. KOKOMO, INDIANA aienaiientianet! 


Columbia Engine Company 
17 Fuller Street Detroit, Mich. 


ELECTRICAL MACHINERY 


You save from 25% to 75% and get an equal 
New or Used Guarantee on both new and used. Can you beat it ? 


Special Sale for August 
i New D.C. Motors 


OV. 

ov. 1800 “ 655 Prices Subject te 
0 V., 2200 to 2500 “* Prior Sale 

1650“ ‘ “10.10 


We Buy—Sell—or Trade Electrical Machinery and saye you money. 
Write or Bulletin 22, ondvend Aven, Macys GUARANTEE. You can't lose. We Buy From You For Cash ¢ 


ig 0 Repair t has a national reputation for its efficiency in high srade rush work. No 
£ ur matter where you are loc: et -or what vour need: an § supply them to 
your pon By satisfaction. WE NOT DEAL IN NOVELTIES OR TOYS 


The F. Bissell Company, 226-230 Huron Street, Toledo, Ohio 


| 
~ 
i 
a D 
Bissell 
35-—1-20 H. P., 11 
6—1-20 H. P., 2 
52—1-12 H.P.,1 
1—1-10 H.P., 11 
54— 1-8 H.P.,1 
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Made 
in One 
Month 
with a 


Long 
Popcorn 
Crispette Machine 


“I made $1500 first month in Louisiana with this same 
machine.”— H. ins. Why shouldn’t you do as well? 
Field is big — profits immense. Machine easy to operate. 
Popcorn Crispettes are tasty — tempting, delicious. Every- 
body likes them — everybody buys. Almost four cents profit 
on every nickel. If you follow instructions you should make 
$500 a month this summer at 


Fairs, Parks, Summer Resorts 
Carnivals, on Street Corners, Stores, Etc. 


Think how freely pleasure seekers spend money. It rolls in like water. Get 
a good location and big income is assured. Start anywhere — makes no 
difierence. I tell you how to succeed. New man in Michigan sold 10,000 
crispettes first week. It's a great business. Great fortunes are made in nickel 
propositions. Crispettes sell for a nickel. Get my story. Write today. See 
what there is in this proposition for you. 


W. Z. Long, 597 High St., Springfield, O. 


$50 A WEEK selling our wonderful sign 
® letters for office windows, 
store fronts and glass signs. Resembles finest 
gold leaf. Easily applied. Every firm wants them 


Samples free. METALLIC SIGN CO. , 406 N. Clark, CHICAGO 


j The Standard 
¢ Solarine Oil for Motors 


FOR SALE EVERYWHERE BY 
ALL REPUTABLE DEALERS. 


$8 to $10 a Day 


and a fine 


AILORED SUIT 
FREE 


To wear good clothes—to have plenty of coin— 
to be prosperous and /ook it—to Dave a business 
standing in the town. That's the ambition—the 
dream of every young man — your dream! We 
make it come true! We give you a free suit—a 
free chance at the big money —a free right to be 
stylishly dressed. 

iow * Just by being our agent. Just by showing 
your friends the swellest samples — the snappiest 
styles —the dandicst values at lowest prices ever 
heard of. Big outfit and finest cloth samples free. 
You don't wers for the order; you just take it. 
Suits to order $8 and up. 

Lowest Prices—Easiest Money 
for agents. $8 to $10 a day easy. All or only part 
of your time. No hard work. No money — no 
experience—ofhing needed but wil/ingne to show 
our samples. Satisfaction guaranteed or no sale. 

We Prepay All Express Charges 
No matter what you are doing, or what other line you now have, 
we want tosend you some swell togs—a suit free and tailored to 
your own measurements — and specially finished to make your 
friends and others order gu 
Your name and adk iress ‘brings sample book, tape, directions 
end details of the most astounding offer ever made. Don't go to 
before writing for this big offer. 


Knickerbocker Tailoring Company, Dept. 202, Chicago 
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This Pen 
in your 


White Vest 


We upside down in your white 


vest pocket. 
Or slip it in your trousers ee 
along with your jack knife and keys. 


Or drop it in the bottom of your 
outside coat pocket. 

In short, carry it in any of the hundred 
places where you expect a fountain pen 
to leak. 

That’s why it is called the 
Parker Jack Knife Safety Pen 
—because you can — it any- 
where that your jack knife can 
be carried, and it won’t leak a bit 
more than your jack knife leaks. 
Nor will itslip out of your pocket 
when you stoop over. 


Every automobilist should 
have one in the outside pocket 
of his duster. “very profes- 
sional man, every traveling 
man, every tourist, every vaca- 
tionist, every lady who goes 
shopping, should carry one. 
dandy as a_ pencil, slips flat 
into purse or bag. 


Many sizes and handsome 
styles, from 344 inch pen knife 
size for ladies to 534 inches long 
for the man who wants a full 
size pen to grip. Prices $2.50, 
$3.50, $4.00, $5.00 and upwards. 

A scientific. principle keeps 
the Parker Jack Knife Pen 
from leaking. It contains the 
Capillary Attraction principle 
which makes every Parker 
Lucky Curve Fountain Pen 
write as smooth as glass, and 
never leak or “ sweat”’ in your 
pocket. 

Parker Spear Head Ink Con- 
troller gives absolutely uniform 
and easy ink flow. Mk gold 
pens with polished Iridium 
pons write without hitch, skip, 

ot. 

Get a Parker from your dealer 
on 10 days’ trial, If you do not 
find it the handiest writing con- 
trivance you ever saw desler 
will promptly refund, 
protect him from loss, 


If your dealer does not carry 
Parker Pens, write us for 
catalog. But start getting a 
Parker today, 
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Parker Pen Company 


100 Mill Street me 
Janesville, Wisconsin No. 23% 
New York Retail Store Chased Barrel 


11 Park Row, opp. Post Office $3.00 


Please Mention Popular Mechanics 


ACENTS 
reat 
$5.00 ‘ 
ARKER 
FOUNTAIN’PEN 
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Body made of FRIXO wears a life time 
right aw st rgain mar! 
anteed. ip included FREE. 

Sells on sight. Write to-day. 


BIG MONEY 


can’t escape. 


your gloves on. 


MOUTH like Snow Flakes. 


C. E. Dellenbarger Company 617.63" Chicago 


The only Unbreakable, Non-Leakable, Self-Filling Fountain Pen 


ONLY Delivered Free 
Easily worth $1.50 
Easy self filler. 


ow. Satisfaction guar- 


14- K Gold “Plated Pen Agents coining money. 
THE RICH FOUNTAIN PEN CO., 1702 Republic Bldg., Chicago 


IS BEING MADE SELLING 
Popcorn, Crispettes and Candy 


ne down tc onake We pop by a DIFFERENT Process. No flame strikes the corn. We salt and 
i, butter the corn BEFORE it is popped. The butter is turned into a steam which 
When the corn pops the steam penetrates to THE VERY HEART 
OF EVERY KERNEL. EVERY kernel is flavored just like every other kernel 
and flavored ALL THE WAY THRU. AND IT IS GREASELESS—Eat It with 
From one pound of raw corn we obtain 25% more “bulk flaked 
corn” when popped, than is obtained by any other method of popping. GREAT 
BIG—CRISP—LIGHT—TENDER KERNELS that virtually MELT IN YOUR 
AND SUCH A FLAVOR. Makes a CRISPETTE 
so far superior to any other that there is ABSOLUTELY NO COMPARISON. 


Write for Catalogue and we will tell you of the 
profit in the Popcorn, Crispette, and Candy Business 


EVERYBODY’S DOING IT! 


DOING WHAT ? Our New Gear Puzzle. Send for 
a sample with our catalog of 
the latest puzzles and novelties. Sent Postpaid for 10 cents, 


WONDER NOVELTY CO., Dept. 1, Box 123, ST. PAUL, MINN. 


Concrete Mixer *48 


Hand Power. 
batch. Send for catalog and 
FREE TRIAL OFFER 
Mixers of all kinds up to 100 yds. per day, 


MONARCH MFG. CO. 
508 Shepard Bidg., 


Capacity 16th yd. 


GRAND RAPIDS, MICHIGAN 


Go direct 


ander the wonderful Basch P 


just write a letter. 


to the Diamond 
Importer and save the 
40% wasted by middlemen. 
Select your diamond by mail 
a 


send any diamond at our ex 
examination on approval without ob- 
ligating you to buy. Send no money !— 


World’s Lowest Price! 


n: We 
nse for 


$97.50 


we per carat. 


will 
send you 


20% less than jewelers can buy whole- 
sale. % carat $8.25: 4 carat $17.50; 
% carat $45.00. % carat $67.50. 


1 carat and larger 


Compl. with 
1 Carat dia. 
$101.25. 


and lewal 


guarantee given. 


The Basch Diamond Book (Free) 


Tells you how to jud 


arantees. Illustrations 


ge and select a dia- 
mond -intelligently. Explains Basch Plan and 


n colors. Shows complete 


mountings at actual man. 
on receipt of name. 


L. BASCH & CO. 


Diamond Importers 
{Bests 347 $. State St., Chicago 


UNIQUE CONVERTIBLE COAT—Frank I. Mat- 
thews of Baltimore, has just received a patent for a con- 
vertible coat. It can be worn in the daytime as a frock 
coat or a cutaway and can be changed into an evening 
coat, or swallowtail, in a few minutes. 

The lapels have silk facings that fold back into hidden 


pockets when the coat is worn in the daytime. The 
front parts of the skirts can be turned back and tucked 
away out of sight in pockets, leaving the tails hanging 


down when it is desired to transform it into an evening 
coat.—New York World. 


Salesman Wanted 


We want a good man to represent us in every territory— 
a man who feels that he is capable of earning $2,500 to 
$5,000 a year. This is a high class proposition with un- 
limited opportunities. No experience is necessary, but 
we want only men who are willing to work—men who 
are full of energy and ambition. We offer you 150” 
profit—one sale a day earns you $90 a week. Some of 
our men now running four to six sales aday. The possi- 
bilities are simply wonderful. No risk. No investment 
required. Sample at actual wholesale price. Earnings 

diately. Write for full particulars. 


THE SWEDISH VIBRATOR CO. 


Dept. 16, 215-231 Schiller St., CHICAGO, ILL. 


Men I Have ’Em All 
On the Blink 
Sayso when it comes to Cone Ovens, Cones and 


accessories for same; Umbrellas, Ceno- 
pies and Tents, Rosecake Molds and 
Outfits, Cream Puff. Molds, Cream 
Puff Fillers, Doughnut Outfits, Cookie 
Outfits, Waffle lrons, Tamale and 
Wiener Kettles. Sausage Cookers, 


Chafing Dishes. Lemonade Carriers 
Popcorn Fritter and Popcorn Ball 
Machines, Candy Kettles and Ther 
mometers, Candy Furnaces, Corn 
Poppers, Peanut Roasters, Kotton 
Kandy Machines, Chewing Gum 


Peanutand Match Vending Machines, Cigars 


Amusement Games, Ice Cream Cone and 
Lunch Cars etc. My big 128 page catalog 
will soon be ready, Yours for the asking, 


A. T. DIETZ, 44 Sayso Bldg., TOLEDO, OHIO 


| 
Make Money 
With This 
Machine 
Perfect 
Guaran- — 
feed 
Solitaire 
ment Ring. 
MKsolid 
gold, 
This 
mounting | 
$3.75. | 
Comp). 
with | 
| 
dia. 
| | | 
\ Compl. — 
Carat dia. 
A $48.75. 
| 
hab vas 
lines of latest stylesin men's Please mail me FREE Basch Diamon j 
and women’s diamond jew. Book. | 
. All 14K solid id tata 
NBASCH | 
; 347 S. State St, Chicago | 
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economical than lath and plaster. 


to dry—And once in place it is there to stay as long as the house lasts—It will not 
warp, or crack, or shrink—lIt may be decorated in any style desired—It is more 


Use it in making over the old house as well as in building the new. 


Send for a Free Sample—And the Illustrated Book 
THE HEPPES COMPANY, 4516 Fillmore St. CHICAGO, ILL. 


you don’t have to undergo 

the muss and dirt and bother 
of plastering. You don’t have 
to wait weeks for it to dry only 
to find it cracked and crazed in 
a dozen places. 


Utility 
Wall Board 


takes the place. of both lath and 
plaster. It is put on easily and 
quickly —nailed direct to the studding. 
There is no muss—no waiting for it 


Prest-0-Lite 


The ONLY practical lighting 
system for motorcycles. 
Makes night riding possible, 
pleasant, and SAFE. 

Easily attached to any make 
of motorcycle. 


Prest-O-Lite is not expensive. Its service costs 
no more than the troublesome generator. You 
can easily afford it. 


Talk it over with the nearest dealer in motor- 
cycles or automobiles. * 


Get the Genuine Prest-O-Lite 


When empty, it can be promptly exchanged, 
ERE AND ALWAYS. Imitations cannot. 


The Prest-O-Lite Co., Indianapolis, Ind. 


Exchange Agencies Everywhere 


SHARPENER 
FREE 


The tough, sharp crystals of a Pike 
India Oilstone just eat steel. It’s 
fun to see how quickly they put a 
dandy, keen edge on carvers, 
kitchen knives, tools, etc. No 
other stone cuts so fast without 
losing its shape. Adopted now 
by manual training schools, 
big machine shops, etc. 
Nothing like it. This is 
only one of the famous 


PIKE SHARPENING 
STONES 


“The only line that includes every 
sharpening substance—natural or 
artificial—each the best for some 
sharpening need.” 

Every home needs one. Hardware and tool stores 
everywhere sell them. 

Let us mail you a Pike India Vest Pocket Stone 
for pocket knives, office use, etc. Just send your 
dealer's name and 4c for packing and mailing. 
We ll include ‘‘//ow fo Sharpen’ —greatest book 
ever written on sharpening and how to select 
care tor oilstones. You'll be pleased. Write todcy 


PIKE MANUFACTURING CO. 
1 Main St., Pike, N. H. 
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| 
| 
A 
pocket KNIFE 


t Your Canadian 


Home 


in Manitoba,Saskatchewan and Alberta. 

Go where you can prosper, earn a farm 
home in a few years—farmers have paid for 
their farms with one crop. First prize of 
$1000.00 for best wheat in the world was 
awarded by American judges at the New York 
Land Show to a western Canadian farmer. 
Anyone can own land in Western Canada. 


Land From $10 to 
$30 an Acre Ten 
Years inWhich to Pay 


The Canadian Pacific Railway offers you the finest 
irrigated and non-irrigated land along its lines. Land 
adapted to grain growing, to poultry raising, dairy- 
ing, mixed farming, and cattle, hog, sheep and horse 
raising. Select yourown land. Decide what. kind of 
farming you want to follow, and let the Canadian 
Pacific Railway put you on the road to fortune. 
To renters having sufficient farming experience 
qui t the Canadian Pacific will loan money 
for a period of ten years at 6% for the purposes of 
erecting buildings and completing the improvements 
on their newly purchased Western Canadian farms. 
Ask for our handsome illustrated books on Manitoba, 
Saskatchewan and Alberta—mention the one you wish. 
Also maps with full information free. Write today. 
G. E. Thornton, Colonization Commissioner 
Canadian Pacific Railway 
Colonization Department 112 W. Adams St., Chicago 


FOR SALE— Town Lots in all growing towns, 
Ask for information concerning industrial and 
= 


T's richest virgin soil is waiting for you 


st. 


business openings in all towns 


1000 guaranteed articles for the 
motorcycle owner at rock bottom 
prices. 

A hundred new imported articles 
you should know about. 


For 4c postage, catalog will 
be mailed to 

you. 

Write 


MOTORCYCLE EQUIPMENT Co. 
HAM MONDSPORT, 


a Please Mention Popular Mechanics 
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STRIKE LIFT 
No Strain When High Nailing 


JOUBLE CLAW HAMMER 


‘‘for the mechanic with an ambition to succeed’’ 


16 oz. or 21 oz. Head — WHICH? 
li 4 
er — costs three times more to make, 


DOUBLE CLAW HAMMER CO. 
START OUT 


MAKE UP TO $75 A WEEK 


as a Watchmaker and Start Your Own Jewelry Business 


Write metoday! Let me explain our plan whereby you can 
become an expert watch repairer in three months—making 
$25 to $75 a week—and own your own jewelry business. I can 
teach you—I mean YOU—the whole watch repairing busi- 
ness by mail. Write right now! 


ROGERS, THURMAN & CO., 1561 Mailers Bidg., CHICAGO 


“INSTANTO™ 


Anns LIGHTING 


SYSTEMS 
Change from 150 C. P 


to2C. P. in ajiffs The w 
e and complete lighting system on 
. Just the thing for summer homes. Attractive 
high candle power, inverted arcs for stores, halls, et 
Best proposition for hustling agents. Write today 
for terms and terri . 


r ter ritory. Catalog free. 
SUPERIOR MFG. €0., 294 2nd S!., ANN ARBOR, MICH. 


“Ohio” Edge Tools 


are made from specially selected tool 
steel, by careful and skillful workmen. 
They are tempered by the - 
most improved process and om 
are sold with a money back g@ 
guarantee: 
Insist on “Ohio” Tools 
when buying Planes, 
hisels, Drawing Knives, 
Auger Bits, Screw Drivers, 


etc. 
CATALOGUE FREE 


OHIO TOOL CO 


REGISTERED 


(Dept. 3) 
* Columbus, Ohio 
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Made 
Measure J~ 


Swellest suit for the money ever turned 
yout byanyconcern, Made tomeasure from 
your choice of our big assortment of ex- 
clusive woolen fabrics. Price only $9 
and up, express prepaid, Wonderful 
suit offer for you. rite 
for our magnificent line of 


; BIG FREE SAMPLES 
and Color Fashion Piates 
We querentee perfect fit, latest 
finest workmanship and best 
material ever p~t into a s=it of 
clothes at the price. Note dressy 
style, h- 
fing effect and 
exclusive fea- 
tures. Lin- 
inge 
teed 
years. No pay 
un'ess satisfied. 
You save one- 
half on all 
clothes you 
bay from us. 
Write today. 
PROGRESS TAILORING CO. 
Dept. 85 Chicago, 


AN EASTMAN 


BULLETS OF TELEGRAPH WIRE—The up-to-date 
use of the telegraph by the Chinese rebels is recorded in 
a letter from the Rev. Dr. Joseph Beech, who is in the 
refugee settlement of the Canadian Methodist hospital at 
Chengtu. 

The telegraph lines for hundreds of miles about 
Chengtu have been cut down, and the wire has been 
used to wrap oak logs that have been hollowed out and 
are being used for cannon by the rebels. 

The wire has been cut into bits for bullets, which are 
shot from the wooden cannon placed in ambush. 

Doctor Beech says the hundreds of wounded soldiers 
brought into the city attest to the deadliness of the tele- 
graph as an auxiliary of warfare of which westerners 
never dreamed.—New York Herald. 


AGENTS 

Write for our big 
free outfit and 
EASY MONEY 
making plan—we 
supply everything § 
and help you make 
sales—start today 
Everything Free. 


it 


Practical Instruction 
In the Fascinating Art of 


METAL SPINNING 


By PROF. F. D. CRAWSHAW 
College of Engineering, University of Illinois 


This book, the only one 


7 published on this 


136a 


Send for Booklet 


with full instructions, simple draw- 
ings, diagrams, cuts made from pho- 
tographs, and all sizes given so 
any boy can make his own 
automobile. We 
furnish ail parts 
necessary at 
lowest possi- 
ble prices. 
Send 20c for 
this book 
today. 


Original Motor Bob 


is now a first class automobile, within the reach 
of eve live wide awake boy of twelve years and 
over. nd twenty cents for booklet today and be 
one of the first in your town. Special inducements. 


DEPARTMENT A 


NIAGARA MOTOR BOB CO. 


NIAGARA FALLS, N. Y. 


CLIFF HOGAN, 2203 Garf 


BE A GHAUFFEUR. £35 


per month; travel; be omploved the year round. Write 
eld Ave., Kansas City, Mo. 


BUILDING CONTRACTORS 
Floor Scraper $35 


Free Trial us 
Catalog of Scrapers and 
Concrete Machinery 
free. Mixers $24.00 up. 

MONARCH MFG. CO. 

508 Shepard Bid., Grand Rapids, Mich. 


tr: he in 
MAKE BIG PROFITS SELLING 
Kanner’s Slyde-Stroke Stropper — the only razor stropper with the barber's 
perfect heal te toe stroke. Sharpens rasors and al! safety blades perf. 
An invention on which agents are making big money everywhere. E 
rower is sold with an absolute guarantee Jo experience necessary 
J help you succeed. jrite for full particulars and territory NOW 


8. C. KANNER 556 Broadway NEW YORK 


ctly 
overy 


$50 to $300 SAVED 


interesting art, is 
one of the series 

of Industrial 
Handbooks being 
published by Pop- 
ular Mechanics Co. 
It is written by a 
man who has made a 
thorough study of all 


obtainable informa- We ae net Seve Direct 
jobbers’ and catalo or profit yore me 
tionon the subject, making in every township can a $50 to $300 on my lligh From My 
yrade Standard Gasoline Engines from 1'g to | 
the work absolutely au- | | {ip price direct to you lower than, dealers Factory 
thentic and adapted to use or jobbers pay for similar engines in car- Satisfacti 
: load lots for spot cash stacuon 
_ as a wor A A Y or Money Back 
‘ for those who desire to spin metal as an art G LLO wW Sy 


Write for special 
proposition to 10 
or more men. Send 
for my big BOOK FREE. 


Wm. GALLoway, Pres. 
WM. GALLOWAY CO. 
1965 Galloway Station 
WATERLOO, IOWA 


recreation and to follow this work as a trade. 


80 Pages. 33 illustrations. Cloth cover. 
1 Price 50 Cents, Postpaid 


Can be ordered through your newsdealer or direct from the publisher 
Popular Mechanics Book Dept., Chicago 


Price and quality speak for themselves 
and you are to be the sole judge. Sell 
your poorest horse an on 


30 Days Free Trial 


| 
| 
was. 
A >. 
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ROBERTS MOTORS 


THE MOTORS THAT NEVER BACKFIRE — 
FOR BOATS SS 


This boat is making 27% miles per hour 
with a 30 H. P. Roberts which was built in 1908! 
In this, the fifth season of service, the motor is 
still on the job and in perfect working order. 

You want your money’s worth. You want a 
motor that will make boating a real pleasure and 
not a lot of trouble. 

A Roberts will cost a little more at first but 
much less in the end. 


i. E. Wetziz flying at Roswell, New Mex., with 
his Roberts 4-X 50 H. P. Aviation Motor 

If you are looking for a motor _that will make 
flight safe and certain, you can make no mistake 
by placing your confidence in a Roberts. You can 
find only “Boosters” among Roberts Motor users. 


fe We shall be pleased to send you unsolicited letters 
7 of appreciation received from many prominent 
aviators. 
Three sizes, 4 cyl. 50 H. P., 6 cyl. 75 H. P. 
~ 


Twelve sizes—twenty-one models—a motor 


6 cyl. 125 H. P. for every craft 


Our Aviation Motor Catalog Our Marine Motor Catalog 


will be will be sent upon request r 
THE ROBERTS MOTOR CO 


sent upon request 


200 200 
Editorials Editorials 
in Pictures in Pictures 


Carefully selected word pictures, by the leading cartoonists of the 
country, describe in the July issue the political events of the day. These 
cartoons cover the bitter fight of the Taft and Roosevelt factions, the 


Oo oO 
| doings of the Republican National Committee and the preparations of | 
| | 


the democrats for the Baltimore convention. 


The best work of the foreign artists of the world is already 
becoming known through the medium of Cartoons and this month 
finds another complete collection. 


| Bright as is its mid-summer cover the pleasing colors conceal 
the even brighter efforts of the artists of the world. 


Ask your newsdealer for Cartoons Published the fifth of each month 
and if he cannot furnish youacopy, Single Copy - 15 cents 
suggest that he order one for you Yearly Subscription, $1.50 


| 
| 
( 
FOR AE 
‘4 
| 
| = 
| 
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5812 PROFIT 


== IN 3 MONTHS 


That is what Lopez de Diego earned 
over and above all hotel bills,railroad 
fares and other expenses while trav- 
eling in Mexico. Browning of Miss., 

says. “Made $16.70 

in 2hours.” William 
Baker says: “Made 
$25 in 6 hours. It’s 
the thing the people 
want.” 


Pt One Minute Post Cards— 
One Minute Profits 


Hundreds of letters and reports 
tell the records of quick, big, 
easy profits making photo post 
cards the new way 
with the 


“MANDEL” 
A new t vith +4 
auitmited Dost Card Machine 


mey ng. for any man, young or old, with small capital 
and NO ) EXPERIENC SE to own a business that will earn 
2000 to $5000 a year. New discovery. A wonderful, scientific process. 
PHOTOS DIRECT ON POST CARDS—NO PLATES —NO FILMS 
The “Mandel” Post Card Machine takes, finishes and delivers 
3 original photo post cards a minute RIGHT ON THE SPOT at a profit of 500 
per cent "*hoto post cards ppular everywhere. In the country, on the 


> 


streets, at picnics, carnivals, fairs —the one minute post card man is in big 
demand and makes big money 

$26 STARTS YOU ON THE ROAD TO SUCCESS 
This buys a complete outfit. First sales from post cards 
shipped with outfit | all money and 
instructions enable work immediate: 


for complets INFORMATION FREE. Address either office. 


THE CHICAGO FERROTYPE COMPANY 
21 Fe rrotype Bids. Dept. 321 Beak 
Chicago, Dl. ow lor 


Tests of train resistance, made on the Pennsylvania 
Railroad with four freight trains, two running in each 
direction over a distance of about 100 miles, showed 
that the resistance of freight cars in long trains moving 
at about 30 miles per hour does not differ from that at 
10 miles per hour. 


Here's a winner. Get busy. Wonder- 
ful invention. The Easy-Wringer. 
Every woman buys. Think of it! 
A self-wringing mop. No putting 
hands into dirty water. No soiled clothes. Can use scald- 
ing water containing strong lye. Two turns of crank 
wrings out every drop of water. No talking necessary — 
just show it and take the order. Agents coining money. 
WRITE FOR FREE BOOKLET AND INFORMATION TODAY. 


THE U. S. MOP CO., 1573 Dorr Street, TOLEDO, 0. 


A Lifetime 0 portuni $90.2 Wek and More 
$90. a Week and M 
A revelation in agency work uss Never Pai Automatic Razor Sharpener 
sells on sight ; 100 P: er Cc ent Prone and More ; All or Spare Time ; Ww ilson, N: 
H., sold 6 in 30 min. ; Brockway, Cal., placed 6 doz. in 10 days; Brown, i 
sells 31 first day out; You can Equal what these men and hundreds of others 
are doing in every section. Get busy —be one of the 1000 men to start in next 
oe days > exclusive territory. Only successful invention of its kind on 
ane Strops any razor, old style or 

Iron-cled Guarantee covers cach, machine — perfect, accurate, automat 
Phenomenal money-m 


WRITE TODAY — FREE TRIAL OFFER 
NEVER FAIL CO., 1378 COLTON BLDG., TOLEDO, OHIO 


AGENTS 319° 


And if you are a live hustler I will gladly pay you more. I've got 
the slickest money making proposition in the country for wide-awake 
agents. Carpenter averagin at sales 
weekly. Only iflc Automatic 
made, gives barber's stroke, b« a hones and 
strops all standard razors and safety blades. 
Guaranteed for life. Men buy on sight. 
$2.00 complete. 100%, profit. It means big 
money for you if you_act promptly. Get 


exclusive territory WOW. Write me today 
how to get FREE — finest and largest outfit 
\ ) Secretary, The Victor Co. , 732 Victor Bidg. , Canton, Ohie 


Please Mention 


19 Jewels 
Adinsted to the 


Second 


Thin Model 
A Perfect Time 
Keeper 


Watch with Monogram 
Great Special Offer _ superb 


urlin gton 
Special at the anti-trust rock- betters price 
the same price that even the wholesale jew- 
eler must pay. You may secure one of these 
superb time-pieces—a watch of the very 
latest model, the popular new thin design, 
adjusted to the second—19 jewels—the most 
perfect product of the most expert watch 
manufacturers in the world, at the rock- 
bottom price, direct from us—the identical 
price that even wholesale jewelers musi pay. 

Your Choice of Cases hunt- 


ing cases, lady's of 

gentleman’s size. These can be had in the newest ideass 
Block Monograms Lodge Designs 
Ribbon Monograms French Art Designs 
Diamond Set Dragon Designs 


$2 5 a Month at the Rock-Bottom Price 


$2.50 a month for the world’s most 

superb timepiece? The easiest payments at the rock-bottom price. 

To assure us that everybody will quickly accept this introduc- 

tory direct offer, we allow cash or easy payments, as you prefer, 

We ship the watch on approval, 

Sent on Approval prepaid. You risk absolutely noth- 

ing—you pay nothing—not one cent unless you want the great 
offer after seeing and thoroughly inspecting the watch. 


Write for Free Catalog 


Send for free book. It will tell you the in- Book 
side facts about watch prices, and explains 
the many superior points of the Bur- Coupon 


lington over double priced prod- 

ucts. Justsend i now! 946 Burlington Watch Co. 
a letter or postal, now! Dept. 1192 19th St. & Marshall Brd, 
Burlington Watch Co. Chicago, Ill. 

ay al Please send me (without obligations and prepaid) 
D ye" your free book on watches and a copy of your $1,000 
ms challenge, with full explanations of your cash or $2.50 
month offer on the Burlington Watch. 


NAME 


ADDRESS ..... 716 
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A NEW BOOK THAT IS NEEDED 
Power Gas Gas Producer | 


By J. C. MILLER, M. E. 


An Authentic Text Book and a Com- > 
plete Reference Manual Covering Every P rice $1 .00 


Detail of Installation and Operation. Sent Postpaid to Any Address 


Scarcely twenty years have gone by since the Gas Producer was first 
proposed for power purposes, and in this short time its growth in use and 
in potentiality has proceeded by leaps and bounds. The new method of 

adapting the latent power in coal to man’s best use is still a mystery even 
to the well informed, because nearly all the literature on the subject has 
been written under the assumption that the reader knows as much about 

the subject as the writer. A comprehensive treatise, clear of abstruse 


+ pe ll technicalities, in every way authentic, yet 
Prin Producer" | “Written So You Can Understand It” 
* a oe - has therefore been needed for some time. Such is the book just published. 


3. Industrial Gases 
4. Comparison of Heat 
jalues 
5. Types of Producers 
6. Gas-Producer Fuels 
7. Gas Producer Opera- 
tion 
8 Gas Power and Steam 
Com par 
9. Reliability of Gas 
‘ow 


er 
10. Gas and Steam Power 
Cost 
11. Gas Producer Instull- 
ation 
Alphabetical Index 


The author is an authority on his subject, and he has covered it thoroughly. 

FOR THE STEAM USER FOR THE STEAM ENGINEER 
This book will enable the Steam User to | It will enable the Steam Engineer to under- 
judge intelligently as to the economy and | stand thoroughly the working of the new 
advisability of changing from Steam to Pro- | system if the change is made, and to handle 
ducer operation. a plant competently and with confidence. 
“POWER GAS AND THE GAS PRODUCER” 
is published in one handsome volume of 192 pages, printed on the best quality of book paper, 
profusely ~ ore with half-tones from photographs, diagrams, etc., and durably bound 
in extra cloth. 


POPULAR MECHANICS BOOK DEPT., Publishers 


318 W. Washington St., CHICAGO 


A Valuable New Book on an Important Trade 


PATTERN-MAKING 


By G. H. WILLARD 


With Additional Chapters on Core-Making and Molding 
“WRITTEN SO YOU CAN UNDERSTAND IT” 


A book for the man who does the work. Written by a practical pattern- 
maker of many years’ experience. Gets right down to business in the 
first chapter and keeps it up throughout the book. Full of kinks and 
actual working information. Profusely illustrated. 


Chapter Headings 
I. Pattern-Making asa Trade. II. The Tools. III. Woods. IV. Joints. 
V. Turning. . Turning (Continued). VII. Turning (Continued). 
VIII. Turning (Concluded). IX. The Circular Saw. X. The Circular 
Saw (Continued). XI. Machine Tools. XII. Machine Tools (Con- 
tinued). XIII. Simple Patterns. XIV. Simple Patterns (Continued). 
XV. Simple Patterns (Concluded). XVI. Crooked Patterns. XVII. Large 
Pattern Work. XVIII. Large Pattern Work (Continued.) XIX. Crosshead 
Guide Patterns. XX. Sweep Work. XXI. Pipe Work. XXII. Stove Pattern 
Work. XXIII. Molding—Machine Work. XXIV. Molding Pattern Work. 


Part Il—Core-Making and Molding 


Chapter I. Core-Making, Simple and Complex. II. Principles in Molding. 
Ill. Loam Patterns and Loam Molds. 


Everyone following this trade, or intending to Price $1 00 Postpaid 


learn it, should have a copy of this valuable book. 
Published by 


POPULAR MECHANICS BOOK DEPT. 


318 W. Washington Street, CHICAGO 


Two Significant 
Opinions: 
“I think the book is the 
bes 


t I ever saw for the price.”’ 
EpWIN_SLUYTER, Construc- 
tion Engineer, Burroughs 
Adding Machine Co., Detroit. 


“TI consider this is a valu- 
able book and should be in 
the hands of all men engaged 
in this line of business.’ 

W. CLarKE, Wilmington 
Malleable Iron Co., Wilming- 
ton, Delaware. 


224 PAGES 312 ILLUSTRATIONS 


CLOTH 
COVER 
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‘Somebody’ S Hurt! 


T’S the old story of the streets of cities where day by day 
i many people are more or less seriously injured. Many 
drivers and motormen are reckless or careless, but with 
every precaution by motormen, drivers of trucks, and the police, 
the danger is so great that no man ought to be without 
accident insurance. 

In the hurry of city life the time may come when about you 
the crowd will gather and you will need help—and most of all, 
the help from a policy of insurance in The Travelers of Hart- 
ford covering all kinds and manners of accidents. It will pay 
the doctor’s bill—keep the family while you are recovering from 
your injury, or, in case of death provide a means by which your 
family can face the future. 

A $3,000 accident policy the best on the market costs about 
4 cents a day. 


The Travelers Insurance Company, Hartford, Conn, TEAR OFF 
Send particulars. My name, address and date of birth are written below. 


| 
| | | aa 
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A Reproduction of a Great Ocean Liner 


Actas Size Unfolded 
14x 23 inches 


Showing and 
Naming 
Every Part 


The accompanyin 
illustration (actua 

otograph) conveys 
some idea of the vast 
amount of accurate de- 
tail of a big ship shown 
by our lithographic 


model. The different 


parts are shown b 
means of folds whic 


Price Postpaid, 50c 


Other models at the same price are: 
Steam Engine 
Wireless Telegraph 


Locomotive 
Dynamo 


Automobile 


Gas Engine 


may be opened, layer 
after layer, displaying 


everything in its proper 

position just as it would 

be found in the actual 

post itself. The print- 

of the model in 

oa ors serves to bring 

out each part more dis- 

tinctly and every one is 

numbered to corres- 

pond with the name 

found on the _accom- 

panying key. , You can 

. get more information 

Steam Turbine regarding existing con- 
ditions by studying 
this model than in 


POPULAR MECHANICS BOOK DEPT., Chicago 


ACTUAL PHOTOGRAPH 


Arts-Crafts Lamps 


HOW TO MAKE THEM 
Cloth, 96 Pages 


The results that the average person attempting this 
work can obtain aresurprisingly good. Pleasure and satis- 
faction are derived, to say nothing of the money saving 
effected by having to invest only in raw material. The 
reading lamp shown on the tabie is one of 16 designs. 


any other way as 
everything is pictured 
plainly before you. 


YOU Can Make 


Mission Furniture 
Like this Shown in the Photograph 


One of our readers, who is strictly an ama- 
teur with tools, experienced no difficulty in 
making and finishing every piece of furni- 
ture, with the exception of the piano, shown 


in the accompanying picture. His wife, at 
first skeptical, was highly pleased with the 
result and expressed the opinion that she 
was better satisfied by far than she would have been 
with articles they otherwise would have purchased. 


The instructions were obtained exclu- 
sively from our two handbooks of which 
50,000 copies have already been sold. 


Mission Furniture 
HOW TO MAKE IT 


Part 1—96 Pages, 21 Designs Part 2-128 Pages, 32 Designs 
Cloth, 2 Vols. Price 50c each. 


These volumes comprise designs of extensive variety 
and usefulness ; the instructions for making each consist- 
ing of explicit text directions accompanied by a stock list, 
detailed working drawing and half tone illustration of 
the finished article. 


PRICE 50 CENTS EACH POSTPAID 


Popular Mechanics Book Dept., Publishers, 318 W. Washington St., Chicago 
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Send for it. 


NEW YORK, 17 Park Place 


are sold on their merits and under the VOLTAMP guarantee 
of quality. Write today for our complete, fully illustrated cata- 
log of VOLTAMP Products which includes everything for experimental 
and general electrical work—motors, dynamos, induction coils, trans- 
formers; telephone, telegraph and lighting equipment; miniature rail- 
ways, tools, toys, etc. Send 6c in stamps or coin for catalog, which 
will be refunded on your first order of 50c or over. No postals answered. 


VOLTAMP ELECTRIC MANUFACTURING CO. 
Voltamp Block BALTIMORE, MD. 


A writer whose name we have been unable to secure 
states:' “Take Manila as a center and draw a circle 
with a radius of 1,900 miles, and you have included 
one-half the population of the entire world. There is 
this great per. a day and a half to China, three days 
to Japan, five days to India, ten days to Australia, the 
key of the Orient and nothing else. You have that and 
ee do not think of developing its possibilities. The 
*hilippines are the greatest asset this or any other 
country ever acquired. They will pay the United States 
many fold for everything expended upon them, if only 
the ‘United States itself will take advantage of its op- 
portunity. 


ELECTRIC House Lighting Plants, Telephones, Dynamos, Fans, 

Lamps, Engines, Motors, Meters, Batteries, Belts, Bells, 

Books. Catalog 3c. Ohio Bice ‘tric Works, CLEVELAND, OHIO. 

Perfect 110 Volt $6 50 

Electric Fan for a 
Alternating or Direct Current 

(Six inch size.) An erght inch fan for $8.50. For Bracket or 


Desk, every —— able adjustment ; no better fans made 
We express, include free double-covered silk cord 
with plug if you Seamen dealer's one Six volt battery 
fans — not toys—same price. State voltage wanted. Satis 


faction guaranteed or money back. Also small motors, 
original ** Torches, toasters, 

he irons, bell ringers, etc. 
168 Summer St, BOSTON, MASS. 


NO-RIM-CUT TIRES 
10% Oversize — save half 
on tire bills — Write for 
AKRON, OHIO atest Tire k. 

THE GOODYEAR TIRE & RUBBER COMPANY, Main Office and Factory, Akron, Ohio 


Branches and Agencies in 103 Principal Cities. More Service Stations than Any Other Tire 
RED OR T Only Perfect Non - Leakable 
BLACK VULC AN STYLO Ink Pencils at Moderate. Price 
POSTPAID 


TWO SIZES, 41-4 AND 61-2 INCHES. AGENTS WANTED. 
J.C. ULLRICH & CO., 27 Thames St., NEW YORK 


] P2 edition catalog, send for it now. You 
sig a a og ey re to have it. It is to your advantage 
electrical line, turn to its pages. You will find more than a thousand articles illustrated from 
photographic reproductions, supplemented by clear, concise descriptions. It contains 


“Something Electrical for Everybody” 


and is in fact a pocket encyclopzdia of standard, up-to-date electrical appliances 
to be consulted, referred to and depended on. 


Prices are right and will save you something 


MANHATTAN ELECTRICAL SUPPLY CO. 


If you have not got a copy of our pocket 


to have one. If you want anything in the 


It costs you nothing. The 


CHICAGO, 114 S. 5th Ave. ST. LOUIS, 1106 Pine St. 


Electrical railways, tracks, switches, trolley 
cars, dynamos, motors, dynamo castings, gas 
engine a everything for the young elec- 
trician. Send for our complete catalog ‘‘B.’’ 


The Carlisle & Finch Co. 
262 E. Clifton Ave. Cincinnati, Ohio 


Wireless Course FREE 


20 Lessons—From 1 to 20. With each purchase of $1.00 

worth of our Wireless Material we give you a lesson FREE. 

Western Agents for the Electro Importing Co. 

SAME CATALOG SAME PRICES 
SEND 4c IN STAMPS FOR CATALOG 


ANDERSON LIGHT & SPECIALTY CO. 
134 No. La Salle St. CHICAGO Opposite City Hall 


Mailed for 6c, stamps or coin, which you may 
deduct from first order of $1.00. Most elab- 
orate of its kind published. 
75 p Wireless Instruments for commercial 


lway 
J. J. DUCK, 422-424 St. Clair St., TOLEDO, OHIO 


FREE Instruction Book and 
Wood Finishing Samples 
Here’s the best book published on artistic wood-finishing. 
Illustrated in 5 colors. If you are building tell us kinds 
of woods you will use, we'll mail you Free Panels of those 
woods artistically treated with Johnson’s Finishes. Be 
sure to get this Free Instruction Book, Edition P. A. 8. 
WRITE TODAY TO 


S.C. JOHNSON & SON, Racine, Wis. 


Duplicate Keys Made in One Minute 
By the Harrison Key Filing Machine 
Invaluable for Machinists, Building Seq printendents, 
pair shops, Locksmiths, Carpente: Master =e 
chanics, Janitors, Garages, etc. Anyone can make 


‘or machine ~~} two ides and our 

Poat Office 
Money Order or New York ( Cc checks. Sh pment by return 
mail postpaid. Diamond files Sugnishet Pa cost if desired, price 
0c. Send for circular telling all abou machine 


HARRISON & COMPANY, 81% en Street, NEW YORK 


Make $10.00 to $20.00 per day! 
With Anyone of Our Machines! 


Are you looking for a good paying business this 
$12.00 r? Here isachance. an investment of 


ee direct on post cards without the use of a 

egative. NO DARK ROOM REQUIRED ; EXPERI- 
ENCE UNNECFSSARY ! Be your own boss. 
ING MONEY, whether in a city, village or 
hamlet. Send for free catalogue deseribing our 
Post Card and Tintype Machines and supplies 


JAMESTOWN FERROTYPECO. 
Dept.47. 1113 S. Halsted St., Chicago, lll, 


VOLTA ME 
PPARATU 
re. 
| 
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We 


any 


only 
trial 


-Great Engine 


We will ship you a Schmidt’s Chilled Cylin- 
der Gasoline Engine for you to use as if it-were your 
own for 10 fulldays. Then, if you don’t want it send 
it back at our expense.If you wish to keep it, pay as low 
as $7.50 and you can pay rest in easiest monthly pay- 
ments. Send coupon or a postal card for all particulars. 


We Send This Engine FREE 


do this to prove that the Chilled Cylinder 


is the simplest and most economical engine ever built. 
We want you to see for yourself that it is better than 


yther engine that costs twice and three times as 


much. Schmidt engines are the only engines with the 
marv 
spark retarders. The new type gasoline engine that 
has revolutionized the gasoline engine industry. The 


elous, powerful chilled cylinder. The engine with 


engine good enough to send out on actual free 
to sellitself. Your choice of many sizes. Catalog free, 


TenDays’ 
FreeTrial 


| This is the 
first genuine 
free trial ever 
offered on gas- 
oline engines 
for farm and 
shop use. No 
other manufac- 
turer has ever 
dared to make 
such a_ liberal 
offer. Do not 
put the paper 
down without 
sending the 
free coupon. 


Take a lend Time to Pay 


f you like the engine after trying it 


00 out for 10 whole days you can keep it and 
FREE nooK A tno: a long time to pay for it on easy 


monthly payments. Schmidt's C hilled 
Cylinder Gasoline Enginex are abso- 


Schmidt Bros. Co. \ utely guaranteed five years in every 


gine Works 


Davenport, lowa 
GENTLEMEN : — Please send valuable book, 


part. The biggest bank in lowa 
backs our $1000 challenge offer. 
frite to us promptly for partic- 
ulars and we will send you our 
“How to Use 


me description of your wonde ated Power” free. 
Chilled Cylinder Gasoline Engine: 


Power" ‘dee Schmidt gatalogs | \ Schmidt Bros. CO. 


full particulars of your trial 
an — payment plan. ree an 


Engine -Works 
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The Aeroplane Fabric 
That W-O-N_ | 


Goodyear-equipped Aeroplanes continue to win at 
so many aviation meets that the occurrence scarcely 
arouses discussion any more. 

Followers of Aviation simply assume that the 
winning machine was Goodyear-equipped. 

And, since veteran aviators demand Goodyear 
Fabric, nearly every aeroplane maker in America 
uses it exclusively. 

One should remember that Goodyear Fabric is2 years 
inthe lead. Aviators have tried 
it and found it prety close to 
perfection. They have no in- 
tention of taking chances with 
untried fabrics. It isn’t neces- 
sary. Made in various colors 
including metallized surface to 
match machines trimmed in 
aluminum or nickel. 

If you want_to know why 
Goodyear Fabric in all 
weather conditions stays tight, 
won’t mildew, won’t tear or break, write today for the 
new Goodyear Aeronautic Catalog. It shows the com- 
plete line of Goodyear Aeroplane and Balloon products. 


The Goodyear Tire & Rubber Co. 


AKRON, OHIO 
BRANCHES AND AGENCIES IN 103 PRINCIPAL CITIES 
e make All Kinds of Rubber Tires, 
Tire Accessories and Pn mn Outfits. 
Main Canadian Office, Toronto, Ont. Canadian Factory, Bowmanville, Ont. 


AKRON, OHIO 


TALL QUEENS AND SHORT KINGS. Many Euro- 
pean monarchs are of shorter stature ‘than their queens. 
George V. is several inches shorter than Queen Mary. 
The German Empress is slightly taller than the Kaiser; 
and it is alleged that when they are being photographed 
together William sees that the Queen takes a seat while 
he himself stands. The Czar of all the Russians is by 
no means as tall as his consort and Alfonso of Spain is 
said to be a head shorter than Queen Victoria Eugenie. 
The King of Italy hardly reaches to the shoulder of his 
Montenegrin wife. The Queen of Denmark, too, is taller 


than her husband. Exceptions are the King of Norway 
and the King of the Belgians. The latter, six feet two 
time, silve ring mirrors; no capital; 
send for free instructive booklet, 
the Thurston patent. Simple — durable — efficient. 
5- 7 H.P. $115|21H.P. $395|SEND FOR OUR 
Cross Electric Vibrator. This Vibrator.is a 
rabbing mathine whic h draws the bload to 


inches in height, is the tallest ruler-in Europe.—New 
York World. 
giving plans of operation. OU 
G. F, REDMOND, Dept. 306-A, BOSTON, MASS. 
10-15 H. P. $220 | 25-30 H. P.$475| CATALOGUE 
REX MOTOR CO., X°°” Boston, Mass. 
Send for Our Free, 


earning ¥4 daily at home in spare 
Two cycle-combination. Two three port. Made under 
deseribing 
Vibrator Book 


| This rubs better and much 
faster than the hands. While the hands are 
giving a few dozen rubs, the White Cross Vi 

brator givessevera! thousand. Send today for 
the Free Vibrator Book. It may mean health to you. 


Lindstrom-Smith Co., 218 S. Wabash Ave..'!585° Chicago | 
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STRENGTH OF 


MATERIALS 
MACHINE DESIGN 


The Greatest Mechanical 
Library in the World 


The Mechanical Engineering Library is part of the Inter- 
national Library of Technology that cost $1,500,000 in its original 
preparation. It contains the knowledge given from the life 
experience of some of the best mechanical engineering experts in 
the country, edited in a style that nineteen years of experience in 
publishing home-study textbooks has proved easiest to learn, 
to remember, and to apply. There is no other reference work in 
the world that so completely meets the needs of the mechanic as 
the Mechanical Engineering Library. The volumes are recom- 
mended by the highest authorities and are used in nearly all the 
leading universities and colleges. They treat of practical mechan- 
ical methods, starting from the simplest problems and compre- 
hensively covering every branch of the work. Not only can they 
be used to great advantage by superintendents, foremen, and 
engineers as an authoritative guide in their work, but since they 
can be so clearly understood even by persons having no knowledge 
of higher mathematics, they can be used by all classes of mechanics 
that are desirous of advancing to higher positions. The Mechan- 
ical Library contains 14 volumes durably and handsomely bound 
in three-fourths red morocco, stamped and numbered in gold. 
The books are printed 
on a high-grade book 


paper,and the type is large ¢ INTERNATIONAL TEXTBOOK COMPANY 
and easy to read. Each $ Box 872, Scranton, Pa. 
: . . Please send, without further obligation to me, full 
volume is 6 by 9 inches in * particulars in regard to the International Library S 
size. If you wish to know ge —-—  T reference to the Library o 
more about the greatestand ¢ 
most practical mechanical $ Name 
library in the world, mark °¢ 
and mail the coupon NOW. No. 


City 


Please Mention Popular Mechanics 
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The only Asphalt Shingle that is tapered 


Here is a roofing that is going to appeal to the practical man of artistic tastes 


Winthrop Asphalt Shingles 


Made of solid asphalt—and tapered—the exposed surface is of 
fine chipped slate in natural colors of red and green. The slate 
is rolled into the asphalt under heavy pressure and cannot come off. 
Wonderfully rich effect—extremely durable—easy to lay—light , 
as wood shingles and as low in cost— 
fire resisting and absolutely weather proof. 


Write today for your sample— i 
It’s ready for you i 


fi 


Winthrop Asphalt 
Shingle Company 
14 Street Argo, Illinois 


A man called one of the Fort Worth long-distance 
operators a short time ago, stating that he wished to put 
in a call for a person at Denton. The operator com- 


HALL’S AUTOMATIC WHISTLE 
For MOTORCYCLES and BICYCLES 


Hall's Automatic Motorcycle and Bicycle whistles work 
easier, look better, sound clearer and are cheaper than 1 bell. 
Bicycle whistle sent direct to your address, transportation 
charges paid, for $1.00—Motorcycle whistle, $5.00. These 
latest devices are made of steel and brass, handsomely 
nickle-plated and polished. Full directions for attaching 
ia enclosed with each whistle. Guaranteed to be perfect in 
every respect or money refunded. Send us your order today. 


menced recording the call in the usual manner, but when 
she asked the name, was surprised when he informed her 
that he did not know it. 

“Where shall I find him?” she asked. 

“I don’t know,” said the man. “All I know is that 
he owned a big white bull dog and that I have often seen 
him around various places of business.”” The operator 


_ H. & H. SPECIALTY CO., Sole Manufacturers 


accepted the call with the understanding that she would 
No. 19 Camfield St.. NEWARK. 


do the best she could in locating the party, and imme- 


Everybody’s Doing It! WHAT? Mating Caiculations 


nere seems to be a misunderstanding about what the Slide Rule will accomplish, many think it an instrument, the use of which is 
appliable only to Engineers and Technical men. So frequently have I heard this remark that I have completely re-written and enlarged 
my instruction book, which shows the actual setting of the rule by 78 full size engravings, each engraving and example is explained 
and “written so you can understand it.” In fact any person who has never seen a Slide Rule, and not a technical person, could not help 
but learn its use. The examples selected and shown by illustrations are those which frequently come up for solation by the Banker, 
Broker, Audiipr. Inventory Man, Cost Estimator, Printer, Paper Mfr., Contractor, Salesman, Time-Keeper, 
Bookkeeper, mber, Land, and other merchants too numerous to mention, : 


- 

: 6 7 


pag. 


This Slide Rule will multiply, divide, solve proportion, extract the square and cube roots, find the deci- 
mal equivalent of vulgar fractions or “vice versa,”’ calculate interest, percentage. Also the mensuration of 
superficies, and the rule of three. For Engineers, Electricians, Draftsmen, Superintendents, Master Mechanics, 
etec., the rule is indispensable in their work. It is one of the most valuable instruments ever offered to 
mankind. For Electricians it is a complete wire table in itself, calculates the size of a motor to run a pump, 
shows percentage a customer's recording meter is either “slow or fast.” The Richardson Direct Reading Slide 
Rule is specially designed for those who wish to learn its use. Its operation being very simple. You simply : a : 
place the key to the problem wanted in the keyhole (the key is printed in red on slide, see cut) and answer is given direct: such 
as the Horse Power of Engines, Pumps, Boilers, Belts, Water Falls; size of duct for ventilating; radiation and size grate, and steam 
main required; change gear and pulley problems; areas, circumference and diameter of circles. This Rule is my 1912 type now 
being placed on the market for the first time. Made in two sizes, coat and vest pocket 11x1\x\{ and 5\xl%\x'«, No wood in 
their construction, scales white celluloid, printed from engine divided plates in two colors, and washable, secured by an impeoved 
locking device in an absolutely non-corrodible Aluminum and Monel Metal framing. Durable cardboard case for large rule, and 
neat leather case for vest pocket size. Special case for large rule end-flap and button fastening 25c extra. If ordered now I 
give free a copy of my new book The Slide Rule Simplified containing over 70 full size engravings showing just how to set 
the rule with explanation. Price of either rule $2.50. Price of book without rule, paper cover $1.00. Flexible silk cover $1.50. 


GEO. W. RICHARDSON, Consulting Engineer, Ex-Chief Electrician U.S. Navy, 4218 24th Pl., Chicago, U.S.A. 
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Let us send this 
artistic piano to you at our expense. 

"a We pay the freight. You pay nothing down. 
Try it for 30 days. If it does not satisfy you, we will pay the 
freight for its return. 


Reed & Sons Piano 
30 Days’ Free Trial—365 Days’ 
Approval Test—3 Years To Pay 


Our direct from-factory-to-home, wholesale prices save you 
$128 to $222 on instruments of highest quality. 


REED & SONS 
PIANO BOOK 


inest Piano Boo 
F R E E Published. Write to 
Reed & Sons Piano Mig. Co. Dept. L.17 
Jackson and Wabash, CHICAGO, ILL. 


AGENTS 


on Earth 
OLTITE the wonderful rejuvenator 
V § of metals, deposits in 
a few minutes, a pure Gold, Silver or 
Nickel plate on any metal object, does 
it at 1-50th of the cost of electro- 
plating, gives a more lasting plate a 
and requires no tools, chemicals, > 
electricity or experience. Dem- 
onstrations in New York attracting hundreds of thous- 
ands. No limit to the money you can earn plating table 
ware, toilet articles, etc. Every household is good for 
from $5 to $25 profit. Exclusive agencies for Voltite are 
gold mines. Write quick or wire for your city. 


AMERICAN VOLTITE CO., 225 West 39th St., NEW YORK 


diately got into communication with the Denton office. 
The dog had advertised his master well, however, and in 


a 


very few minutes she had succeeded in finding the 


party wanted, accompanied by the bull dog, and the call 


was cé »mpleted. 


Southwestern Telephone News. 


Postpaid 
$1.50 


HERE YOU ARE 
Sharpen Your Own Razor or Safety Blades with Our 
AUTOMATIC RAZOR SHARPENER 
EASY, ACCURATE, GUARANTEED 
AUBURN SUPPLY CO., Dept. D, 7746 Peoria St., CHICAGO 


A Plan to Sell 
1,000 Typewriters Quickly! 


Tremendous Price Saving— FREE 
TRIAL— Small Monthly Payments 


We have undertaken to buy, to get the 
minimum cost, 1,000 Oliver Typewriters 
(Model No. 3) per month, and to sell them 
direct to the user without incurring the 
expense of peut, salesmen, branch offices, 
etc. All of this saving—the saving on buying 


and the saving on selling—goes to the people who buy throug’. this 
advertisement, and this saving amounts to practically half. 


Our sensational book, “Typewriter Secrets,” gives all the inside 


facts about prices, about second-hands, rebuilts and schemes. Sent 
absolutely free: no salesman will call; You will be under no 
obligation: just write your pame and address on a postal card or on 


the margin of this page and mail today. 


(ou have nothing to lose 


and everything to gain. Even if you are not ready to buy now, you 
will find the book interesting. 111) 


Typewriters 


Distributing Syndicate, 166SE N, Michigan Blvd., Chicago 


Library at 
Almost Half 
The Regular Price 


This seven volume set of electrical books—the 
most complete and up-to-the-minute reference 
work of its kind ever published—now offered at 
a discount of almost 50%. You, whether 
student, worker or expert, can gain from these 
books an intimate knowledge of your work— 
knowledge which will eventually mean success 
and higher pay. The work of thirty-two ex- 
perts, this library is recognized as a standard 
reference work by technical schools, libraries 
and practical men throughout the country. It is 
the accumulated knowledge of the whole elec- 
trical world, a store of information from which 
you can continually draw knowledge— power. 


The American School’s Cyclopedia of 


Applied Electricity 


contains 3,200 pages, 7x10 inches; 2,600 illustrations, full page 
plates, diagrams, etc. ; hundreds of valuable tables and formul ASt 
carefully cross-indexed for quick, easy reference. The books are 
substantially bound in half red morocco, gold stamped, and are 
printed in large clear type on special quality paper. 


Important Subjects Covered by These Great Books 


Theory, Calculation, Design and Construction of Generators and 
Motors — Electrical Measurements — Electrie Wiring — Electric 
Welding—Types of Generators and Motors—Management of Gen- 
erators and Motors— Storage Batteries— Electric Lighting— Alter- 
nating-Current Machinery—Station Appliances—Power Stations 

Power Transmission— Central Stati Engineering — Electric 


Rallways, including Single-Phase e 
Telephone Equipment, Systems and Oper: m—Wireless Tele- 
graph and Telephone—Telautograph, Telegraphone, ete. 


Sent Absolutely Free — Express Prepaid 


The complete seven volumes, not a sample volume, will be sent, 
express prepaid, for seven days’ free examination ; returnable at our 
expense if the books do not contain the information you want. If 
you keep the books, pay $2.00 seven days after receipt and then $2.00 
a month until you have paid the special introductory price of $19.80, 
The regular price of this great Cyclopedia is $35.00, 

Just fill in and mail the coupon. 
examine the ®ooks. Ve know thev'll be worth many times 
their costto you. Mail the coupon now and you will receive 
your books promptly. 


Another Great Free Offer 


It won't cost you a cent to 


With every set is included a year’s Consulting 8-12 
Membership entitling you to the free advice ofa . £ 
staff of expert Electrical Engineers. This will A. 8. of C, 
give you practical help in handling work- 


Please send 4 
me Cyclopedia 
of Applied Elec- 
tricity for seven 
days’ free examina- 
tion. I will send §2.00 
within seven days and $2.00 


a month until I have paid 


ing problems which are too specific to 
be taken up in detail in the 
cyclopedia. There will be no limit 
tothisservice. A single problem 
solved for you might be worth 
more than the first cost of 
the books. 


$19.80; otherwise I will notify 
Ay you and hold the books subject to 
your order, Title not to pass until 


hy fully paid. 


EMPLOYVER.. 


Please Mention Popular Mechanics 
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« THE furnishes one of the most reli- 
SCRIPPS able sources of power for a 


Glecccave boat that I know of. It always 
MARINE POWER PLANT comes out of every severe 
test with honors. It received a perfect score in the Great 
Lakes reliability run last summer, which was indisputably 
‘strenuous. It was the motor used by Captain Larson in 
the boat with which he successfully navigated the Niagara 
whirlpool and rapids. In the race across the Gulf of Fin- 
land; in the single hull competitive test in New Zealand, 
and in many other events in all parts of the world it has 
demonstrated its dependability and superiority.” 
Scripps marine power plants, the motor that really did master 
Niagara, are made in one to six cylinder sizes, 4 to 96 horse 
power. Write for special information on our heavy duty ty pes. 


SCRIPPS MOTOR COMPANY 
650 Lincoln Ave. DETROIT, MICH. 
Scripps Motors are carried in stock by 
BOWLER, HOLMES & HECKER CO., 142 Liberty St., New York, N. Y. 


AMERICAN MODEL AND TOOL WORKS 
617-631 W. Jackson Bivd.. CHICAGO 


KE MODELS, TOOLS, DIES, MOLDS, PATTERNS 
MODEL PARTS. EXPERT GEAR CUTTING. 


Inventions developed and simplified, also manufacturing. 


WEAR 
Trade Mark ns V D U.S. Patent Office 
Registered o We le and Foreign Countries 
UNDERWEAR 
WOULD YOU? 


cart? Then why would you drive a 50 lb. 
washing machine with a 300 lb. engine? 
Our “BABY” engine weighs 23 Ibs. 
and is powerful enough to run any 
washer and wringer easily. It costs only 
$20 complete and is guaranteed in every way. 


Send stamp for our catalogue which describes 
this and other engines. 


THE ELGIN WHEEL ENGINE CO., ELGIN, ILL. 


TOLEDO MARINE MOTORS 


“Nothing Cheap but the Price” 


3H. P. 1 cylinder complete $ 65.00 
6H. P.1 84.00 
6H.P.2 pad 125.00 
12H. P.2 160.00 
250.00 


Fully guaranteed by a responsible concern. 2 cycle, 
2 port, 344x3!4 and 43¢x43g. Send for free catalog C."’ 


THE UNIVERSAL MACHINE CO., Pike Ave., Bowling Green, 0. | 


WE SELL YOU 
AT WHOLESALE 
Agents’ Price One 


AMERICAN 
Motorcycle or Bicycle 


Honesthand a 


cost. Write now for catalog. Say wheth- $ 
er interested in Motorcycle or Bicycle. Wy 
AMERICAN MOTOR CYCLE CO., 108 American Ridg., CHICAGO 


(Golden or Weathered) 


LETTER FILE 


> Files 20,000 Papers 
awers rol Jon roller bearings. Adjustable 
follow blocks hold papers vertically for r 
and easy reference. Constructed entirely 
Solid Oak- mechanically perfect. Practic- 
ally indestructible, ai ly finished; 
matches finest office furnishings. Birch Mahog- 
any, $14.50. Ask your dealer. 
FREE Catalog “D”—64 pages of filing and 
time-saving office devices, Booklet “Filing 
Suggestions” solves your filing problems, 
Catalog **E”’ shows handsome, inexpensive 
Sectional bookcases (two styles). 
FREIGHT PAID East of Mont., Wyo., Colo., 
Okla. and Texas. Consistently low prices beyond, 


The Manufacturing Co. 


47 Union Street, MONROE, MICH. 
New York Office—108 Fulton Street, 


Printing Paper Stock for Sale 


: A considerable quantity of flat 
At a Bargain paper stock, fine poe’ Egg 


Shell, India tint, 38x50-140 suitable for catalogs, etc. 
This stock was specially made to order for use in one 
of our own publications. A radical change requires a 
different printing stock. This paper was purchased 
before the recent advance in paper and will be sold at 
less than cost, making a real bargain for any one who 
has use for an elegant stock in Egg Shell India. 


ADDRESS 


Popular Mechanics Magazine, Chicago 


Practical Results 


may be obtained by following ° 
the directions in our handbook 


ELECTROPLATING 
By HENRY C. REETZ 


Contains no more technical detail than is necessary for 
practical work, yet embodies such explicit directions con- 
cerning the actual operations as an old hand at the 
business thinks may be useful to the beginner. 
CONTENTS: 
Introduction—Electrical Equipment—Shop Equipment— 
Cleaning Goods before Plating — Copperplating—Nickel- 
plating — Silverplating — Goldplating — Miscellaneous — 
First Aid to the Injured—Business Suggestions. 
112 pages—62 illustrations—5x7—cloth 


Price 50 Cents Postpaid 


ORDER OF YOUR DEALER OR 


Popular Mechanics Book Dept. 
318 V/. Washington St. CHICAGO 


$1325 
PAX FREIGHT 
; 
~ | 
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‘ 
| 
> 
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Live Closer to Nature 


—and Live Longer 


No long drawn out, tiresome exercise, no drugs, treat- 
ments or fasting, no effort on your part, simply eat, once 
or twice a day, with your regular meal, a little of 

Try it 


atmy 


Genuine French Briar 
Anti-Nicotine Pipes 


Electrically seared and need no breaking in. 
Vegetabie compound nicotine cartridge. Patent 
mouthpiece; vent on top. Heavy nickel mounting. 
Guaranteed not to burn out in 5 years. 

SO CENTS EACH OR THREE FOR $1 
Choice of bent or straight stem—state which in order 
ing. Satisfaction guaranteed or money refunded 
10 cartridges free with 3 pipes. 


H. MENGES, 315 Menges Building, ST. LOU IS 


[Stewart Speedometers 3° Tyler’s 


FIVE CARS Risk 
? There # no better speedometer. We use the best materials and t 
workmanship. Instrument is absolutely accurate at all speeds, ascera 


embodies season and trip odometer, the strongest equipment 
used on a speed indicator, including a drop forged swivel joint. 
IS you select a Stewart Speedometer for 
your car, you can make no mistake. 


STEWART & CLARK MANUFACT ¢ COMPANY 


FREE ~ 


A SUPERB WING 
PIANO SHIPPED 
We will ship you for four weeks free trial, a genuine 
Wing Piano an? WE Tr. You are not 


out one cent—ii yo 
after 4 weeks free trial in your own home, ship it 
back at our expense or keep it at dealer's price. 
Wonderful Offer Fiz, Piang Book sent 
156 pages full of valuable aie also our 
Art catalog showing new styles of Wing Pianos 
of our great free shipment 
fail eve stigate this amazing 
offer. WRITE AT © 


Wheat 


(or Pemmican) 


A raw food—delicious, appetizing and satisfying. Possesses 
all the organic vitality your blood and nerves demand. Will 
make you feel ten years younger and restore your weight to 
normal, Quit drugs and dope—get back to Nature's way— 
Nature likes to be coaxed, not forced. My raw foods help 
Nature — aid digestion and give you a natural, normal appetite 
—you eat your way to health, then eat more and stay well 
—simple but certain, 

To prove it to you, as I have to thousands in the past 
twelve years, 1’ll ship you a 7-lb. pail or sack, express prepaid, to 
points east of Rocky Mountains for $2.00—west (including 
Canada, Mexico and all other International Parcels Post 


countries) $2.25 


WING & SON 119Z, Wing Bidg., 
Sth Ave. & 13 Si., NEWYORK CITY One of 40 De signs 


AMATITE ROOFING 


Mineral surfaced. Needs no painting. Send for free sample. 
BARRETT MANUFACTURING CO., New York, Chicago 


“SPORT ALLURING” 


A captivating, descriptive booklet about Trap Shooting — 
the ideal-outdoor sport. ddress Dept. 248. 


your money back if not satisfied. Send two cent 
stamp for Raw Food Book and Health Guide, or better still, send 
25c for Book and enough of the Food for three meals. Order 
today. Bank reference—First National Bank, Kansas City, Mo. 


BYRON TYLER 


Food Specialist 


E. L duPont deNemours Powder Company, Wilmington, Del. 


82 Syndicate Bidg. stab. 20 years KANSAS CITY, MO. 


u want anything and don't know where to find it— 


beso ureau of Information, Popular Mechanics, Chicago 


“The How and Why. of the Automobile” 


200 Pages. Bound in full cloth. 250 illustrations. Price $1.00 Prepaid. 


Did you ever talk to a 


The author realized all 


man who came over on 
your side of the fence and 
talked WITH you and not 
AT you—who explained 
things in such a way that 
you laughed at yourself 
afterwards for not under- 
standing the subject before 
— it was really so simple? 

Do you remember the 


these difficulties himself, 
because he has been 
through it all. Not only 
that, but his experience as 
an instructor of a large 
motor school taught him 
the way to explain the 
various parts of a motor 
vehicle in simple language, 
so that even the boy of 


innumerable times you 
have said to yourself, “If I only had somebody 
here to explain things—someone who would go 
through this proposition with me until I under- 
stood it—someone who would use homely and 
familiar examples to explain things, instead of 
talking over my head by using technical terms ?” 


fifteen could understand 
and and appreciate them. 

Would you like to see what’s inside of an auto- 
mobile engine—would you like to know the name 
of every part—be able to talk intelligently about 
it and be your own mechanic—tell your chauf- 
feur what to do—know when he is bluffing you ? 


In a word, would you like to know all about a motor car—how it works—how to 
drive it and how to take care of it? Then send for a copy of this book by Fay L. 
Faurote, B.S.,(M.E.),for five years closely associated with the Experimental Department 
of a pioneer automobile factory, for two years instructor in the Detroit Motor School. 


Contents: 


Introduction — The Four-Stroke Cycle Motor— The Two-Stroke Cycle Motor— Motor Design 
— The Carburetor —Ignition — The Cooling System— The Transmisson Gear— Motor Testing. 


ADDRESS 


POPULAR MECHANICS BOOK DEPT. ** 


|__| 
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A Measured Mile in Three Minutes FLAT 


For small ee: and Hand V bottom boats, a Waterman Motor 
is just the thing. One of our customers has just launched an 18- footer, 
equipped with our B-2 (only 10 to 12 horsepower) and on the trial 
trip went over a measured mile in three minutes flat. 
There is a Waterman Marine Motor for 
every purpose—guaranteed for life. Light— 
strong—dependable—smooth-running. 


The Porto—Two in One— 


makes a motor boat of any boat in 5 minutes, and also 
makes good ashore, running any machine requiring two 
horsepower or less. 


Waterman Speed Moters 


are made with aluminum crank cases, copper waterjackets 
and all other high grade features. Don’t fail to write for 
catalog today. Our concise, fully illustrated book of marine 
engine values will be mailed on request, FREE. Send for it NOW. 


WATERMAN MARINE MOTOR CO., 1507 Fort St., West, DETROIT, MICH. 


Weight of Motor 
only 146 Ibs, 10-12 H. P. 


Made in the Largest Plant 
tm the World devoted to 
2-cyole 
marine engines. 


Good Times Guaranteed 


If you put a Lockwood Ash Motor in your boat you 
are sure of pleasure unmarred by motor troubles. 
You will get the biggest value for your money because 


We Sell on 30 Days’ Trial 
AND we guarantee every engine for a year besides. ? 
Guess our motors must make good—what? Ask any LE WATKINS SPECIAL MOTORS 
of our customers, whose names we will gladly send 3H. P. Single Cylinder . . 30 Ibs. 
you—some near you, too. PROMPT SHIPMENTS. 
WRITE TODAY and get our handsome 1912 catalog. A strictly HIGH GRADE Motor that 
Tells everything—shows all parts—quotes right prices. will give CONSTANT and EFFICIENT service. 
LOCKWOOD ASH MOTOR co Especially adapted for CANOES and LIGHT 
108 Horton St. JACKSON, MICH. 


PRINT YOUR OWN 


jacket, steel shaft, bronze bearings. 

THE WATKINS MOTOR CO. 

837-839 West Sixth Street CINCINNATI, OHIO 

ards, circulars, books, newspaper. P 5 The southern tip of Florida is the only portion of 

Larger $18, Rotary $60. Save money. Big prot the United States which never has experienced freezing 
en for others. All easy rules sent. rite weather. 

actory for press catalog, TYPE, cards, paper, &c. 
THE PRESS CO., Meriden, Connecticut 


ALSO 3% TO 36nR 
Guaranteed by a big responsible concern. Write 
for big catalo tells and shows you all about 
these high grade motors and how they are made. 


GRAY MOTOR CO., 892 U. S. Motors Bidg., Detroit, Mich. 


Get This Power Boat at Maker’s Prices 


OR s a : 4 s BUY DIRECT FROM MANUFACTURER AND SAVE DEALERS’ PROFITS 
PQ 4 This Toppan Power 
nA Dory as illustrated 
07 ORS OMI E7 above is made of 
| R HORSEPOWER best guaranteed ma- 
ONS LOW PRIC! terials and is the 
standard rou 
> ater boat of 
GUARANTEED FOR LIFE. world. Sate and by Go ment in all departments. nd dc 
ts it eversible Mo- 
AGENTS WANTED. t . built with 2, 3, Sand 1d Heese Power- | build your own 
- Send for complete marine engine book FREE. dory, saving exactly HALF, ask for TOPPAN BOAT 
AMERICAN ENGINE CO., 419 Boston St., Detroit, Mich. Fans Knock Down Boat Haverhill St._ROSTON, MASS. 


BAY STATE MOTORS 


**Perfect Simplicity"? and ““Simple Perfection’’ are the results, 
embodied in these Motors, of 15 years devoted to the developing 
ot these essential characteristics, which enable us to put 
on the market a reliable and economical motor at a reason- 


2 H. P. ENGINE 


With fittings, 


i i For all able price. Write for catalog, stating size and type (2 or 
including kind 4 cycle) of motor pasted. We also furnish castings for 

propeller and these imotors. 

stuffing box, @ of BAY STATE MOTOR WORKS 
ss boa Successor to 

wiring,etc. % ts A. J. HOULE MOTOR WORKS 


580 South East Street, HOLYOKE, MASS. 


LACKA-MOTORS 


FOR ALL KINDS OF BOATS 
Used in Government Harbor 
Service and Chicago Police 
ats. Extra power and extra 
running oat, The 


2-year guarantee. 

womap orchild canrunit. 3, 4, 6, 

. — proportionately low priced. 

ial prices to boat builders and agents, 
BOOK FREE. 


NORTHWESTERN STEEL & IRON WORKS 
746 Spring St., Eau Claire, Wis. 


2 to 45 H. z. Installed Oper- 
Complete Outfits ready for Rowboat or Schooner. GUARANTEED 
TWELVE YEARS building, perfecting, success with THE ONE 
TYPE. Write to Originators of VALVELESS for new “MARINE 


BOOK.” a liberal Educator to all, free. 
LACKAWANNA MFG, CO., Lackawanna Bldg., Greenwich & Liberty Sts., 


| 
, & 
1 
gr 
H.R with Complete $ 
ot Outfit ready to install 
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towns and farms. 
reliable, and inexpensive. 


shipment. 


16 Harvester Building 


An IHC Engine 


Will Do Your Hardest Work | Ss 


AnIH C oil or gas engine furnishes 
the most satisfactory power for running 
model-making machinery, machines for 
confectioners, bakers, plumbers, laundries, 
printing offices, tin and sheet metal workers, 
and for all the various industries of cities, 
The power is steady, safe, 
The engine can be started and stopped with the 
work, so that there is no waste of power or fuel. The first cost is very reasonable. 


IH C Oil and Gas Engines 


are made in all sizes, from 1 to 50-horse power, 
and every engine is thoroughly tested before 
They are made in all styles — 
horizontal and vertical, air and water - cooled, 
portable, stationary, and mounted on skids. 


Write for Catalogue and full information 


INTERNATIONAL HARVESTER COMPANY OF AMERICA 


(Incorporated) 


They operate on gas, gasoline, kerosene, naphtha, 
or alcohol, using whichever fuel is cheapest or 
most convenient for you. You can save money, 
time and trouble by installing an I H C engine 
to do your work. 


Chicago USA 


WHY “MOVIES” MAKE THE WHEELS TURN 
BACKWARD—FEveryone must have noticed that in 
moving pictures the wheels of carriages or automobiles 
often seem to be turning backward instead of forward 
One puzzled person wrote to the Scientific American 


This is our 1-2 horse power G eastine 
Engine fully, Batt 


machinery where small power is 


required. inclese 2c stamp for reply. 
SIEVERKROPP ENGINE CO., 1224 18th St., Racine, Wis., U.S.A. 


Write today 
for Big 
Illustrated 


— = = > 
P O WER “OR THE FARM, SHOP 
AND COUNTRY HOME 
Complete ready to run—fuel tank in base — water 
cooled —wonderful economy, uses Kerosene or Gasoline 
—12 sizes, 1% to36H.P. 3O DAYS TRIAL. 


GRAY MOTOR CO., 832 U.S. Motor Bldg., Detroit, Mich. 


brings a 4 h. p. Kerogas 
engineand a $15 Friction 
clutch pulley. Guaranteed 


trial if you want it. —_ on Kero- 
sene, Gasoline, Alcohol, Distillate. 


KEROGAS ENGINE CoO. 
744 Woodbridge St., Detroit, Mich. | 


Does not chafe, overheat 


Erickson Leg or draw end of stump. 


Send for Catalog 
SOLD ON EASY TERMS 
The largest limb factory in the world. 
H. ERICKSON ARTIFICIAL LIMB CO. 
N 


17 Washington Ave., MINNEAPOLIS, MINN. 


1', to 350 H.P. 


Gas, Gasoline, 
Oil and 
Producer Gas 


Includes all types and sizes 
to meet every engine need. 
Simple to operate — low fuel 
cost — substantial construction. Perfectly balanced, 
smooth, steady, reliable. Sales branches and stocks 
everywhere. If you expect to buy an engine our ex- 
pert will tell you what is best and cheapest for you. 


INTERNATIONAL GAS ENGINE CO., 
116 Holthoff Pi., CUDAHY, WIS. (Suburb of Milwaukee) 


Vibration practically 
THIS IS OUR FIFTY-NINTH YEAR. 


overcome. Cheaply mounted on any wagon. It isa combination portable, stationary or traction engine. 


| 

5 until you investigate “The Master 

Workman,” two-cylinder gasoline, 

kerosene or alcohol engine, supericr 


to any one-cylinder engine; revol: 
tionizing power. Its weight and bulk are half that of single cylinder engines, with greater durability. Costs Less to Buy—lL.ess to Run. Quickly, easily starte: i 


SEND CHIE CATALOGUE 


PUMP CoO., Mfrs., 442 West 15th St., CHI 


| 
| | 
| 
= | 
| 
| 
| 
| 
factgry and money refunded. "Will run 
| 
Books” E> ENGINES 
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—{ SERVICE 


Is Our By-Word and the Path to Satisfied Customers 


For Machine Moulded Pulleys 
and Gears You Can’t Beat JONES 


Power Users—The service 
and goods we give is with- 
out doubt the best to be 
had. Buy your equipment 
from the manufacturer. 
For anything in the line 
of appliances for trans- 
mitting power —“ Jones 
Service” and goods are 
unparalleled. No order 
too small for attention. No order too large to 

execute. Our catalog A-18 shows our complete ia, 


fs WATERLOO BOY GASOLINE ENGINE | 
will run all day without attention, furnish exactly } 
the power you need, maintain a uniform speed and | 
save you money every hour it works. Uses either | 
Kerosene or Gasoline for fuel— | 
equipped for both at no extra charge \ 
The recent award of Gold Medal at Budapest, Hungary, in open | 
competition with the best engines all 

leads e or 
Waterloo Boy ; Contraction, Power, 


Service and Durability. 


Has many important ex- 
clusive features—Speed 
Lever works like throttie 
on a locomotive; old re- 
liable fly ball governor, 
automatic feed reguia- 
tion, open jacket, starts 
easy in Winter, inter- 
changeable parts, etc. 
Lowest in price because 
made in largest quantities, 


line. Service” is Prompt Shipments, Book free, today. 

t asoline 
W. ard Ave. ff 2 280line &Oil Engine Show 


JONES SERVICE IS UNEQUALED 


Budapest,Hungar 
In Power If you not ng Z 
getting it—order direct from our facto e are 
extensive manufacturers of Machine Moulded Pulleys, Model E 4 cyl., 50 H.P. T-head 
Gears, Hangers, Shafting, Bearings, Belting, Friction 


| Clutches, Sprocket Wheels and Chain Belt. )S|S 


W. A. JONES FOUNDRY & MACHINE CO. yan 


ging 50-140 H.-P. 
Mail Order Department Just right lor exhibition flights on 


1400 North Avenue CHICAGO, U.S.A. ST 
New Catalog DETROIT _Dept.45 


asking why, and this is that paper’s answer: 
In taking a moving picture there are, perhaps, 16 ex- 


3 H. P. Model A Gasoline $3900 5 
; ' posures made each second. If, now, the spokes of the 
; Engine Complete = wheel of a carriage move with a speed so that the spokes 


are in sam heel 
5 ERE is Power for you the same at each exposure, that whee 


be relied upon. a Galton biskern will seem to stand still in the picture. If the wheel is 


| 

| 

VERSE GEARS MARINE HARDWARE 


nvented. Its many new improved 
patented features are most valuable 
and are not found on any other 
engine. Power is constant, speed 
regulated without stopping engine 
— adjusts itself instantly to any 
overload — no cranking to start it. 
Every Colton is sold under a positive 

qualified guarantee to give catisfactory 
service or money refunded. Our company 
has been established 27 years. Get it on 


Send for our large 
catalog of valuable 
information on 
speed wheels, reverse gears and marine 
hardware. Everything new and up-to-date, 


Prices Right. Satisfaction Guaranteed 
We carry an immense stock and can make you prompt ship- ‘ 
ments and save you money. Send for our free catalog today 


MICHIGAN WHEEL COMPANY 
&., 565 Canal Street, GRAND RAPIDS, MICHIGAN 


3 A Runs this6H.P.Engine fora] 
10 hour day on KEROSENE 

By means of the patent throttle you can run it as a 4_H. P. 

engine for 23 cents a day, or as a 2 H. P. for 12 cents a day. 

Many other strong points; force-feed lubrication; uniform speed; 

sight-feed fuel supply; automobile muffler; no cranking; runs 


either way; uses any fuel oil satisfactorily. And it’s Guaran- 
teed for 10 Years. Write for catalogue and 30 days’ free trial. 


WE PAY THE FREIGHT 
ELLIS ENGINE CO., 65 Mullett St., Detroit, Mich. 


more power per rating than any éngine you 
4 ql ever saw. Send for Free Engine at once, 


Arthur Colton Co., Brosh, 
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PERFECTION MARINE ENGINE 
100° RIGHT 


The big 1912 line of Caille Perfection 
Marine Engines from 2 to 30 H. P. give 
dollar for dollar more real service than 
most engines costing double their price 
—Perfection service is 100% right 


Without a Rival 


For yachts, cruisers and ferry boats, a Perfection 
power plant is without a rival and simply thrives 
on hard, tough work. It works equally well in 
fresh or salt water, tidewater or stream, calm or 
storm. It embodies more refinements than any 
other engine on the market. The Igniter Equip- 
ment with the 6 H. P. and 8 H. P. insures a 
water-proof ignition and 
does away with batteries, 
coils, magneto and _ timer. 


Our new 1912 Engine Prompt Book is 
free for the asking —refer to it any time 
for the true and correct meaning of 
Standard Construction ; write today while 
you have the subject in mind — get book 
and refer to it, no matter what motor you | 
buy. li your engine does not tally with 
this book, then you know you are not 
getting a Standard motor. 


The Perfection owner could 
not buy a better engine. Full Rating Guaranteed 


CAILLE PERFECTION MOTOR CO. 
1207 Caille Street DETROIT, MICH 


moving slower,.then the spokes will be seen further 
backward in the successive views and the wheel will 
seem to turn backward, while it will seem to turn for- 
ward when the spokes move fast enough to occupy posi 
tions further forward in each exposure. It is a matter 
of the interruption for the exposure and the motion of 
the wheel. If there are 16 exposures and the wheel 
turns through the space between two spokes in one-six 
teenth of a second, the wheel would be in the same posi- 
tion at each successive exposure, and so would not seem 


to move at all. 
The Engine that 
$60 to $5 Mastered Niagara 
The World's Standard Two-cycle Marine Motor. 
Ten sizes; one, two and three cylinders; 3 to 25 
horse power. Exclusive 1912 improvements. 
48-page Practical Treatise on Marine 
Engines free—a valuable reference book. 
THE saan MACHINE & FOUNDRY CO. 


8 Hubbard Avenue, Cleveland 
Agents Cities and Ports. 


THE RIGHT MOTOR, 
FOR YOUR BOAT 


We manufacture Two and 
Four Cycle Engines from 1% 
H. P. to 60 H. P., from $31.50 

im to $1500.00. Write us, 
tell us what you 
want—if we 
have it, we will 
give you all par- 
ticulars and quote 
im youa price that wiil 
meet with 
your heartiest appro- 
val—if we haven't got 
whatyou want, we will 
tell you so and advise you where to get 
it. Our catalog contains men ee 
of vital importance, information t 
YOU should have—GET IT! 


STRELINGER MARINE ENGINE CO. 


Real Reasons Why 
“Buffalos” Are Best 


They excel in reliability. 

They save fuel money. 

They operate on either gasolene or kerosene. 

They are the most simple four-stroke engines. 

They are backed by 13 years of fair dealing. 

They are the product of the best designs, 
material and workmanship. 

They have won highest honors in all the 
important endurance tests. 

In short they are— 


We build 20 Pe of four-stroke marine 
engines—3 to 125 h. p. for boats of all kinds 
and sizes. The “Buffalo Book” tells the 
whole story. If you want it just send in this 
coupon properly filled out. 


Buffalo Gasolene Motor Co. 
1293-1305 Niagara Street, Buffalo, N. Y. 
PACIFIC COAST AGENTS: 


Seattle—Woodhouse Gasolene Engine Co., 62-64 Marion Street; 
San Francisco—Buffalo Gasolene Motor Co., Jas. B. Blair, Mgr., 
23 Main Street; Vancouver— The Vancouver Ship Yard, Ltd.; 
Victoria—G. Haroki Grant’s Wharf, Ellice Point 


Date. 


Buffalo Gasolene Motor Co.: 

Send me information concerning the best power 
plant for a boat of the type before which I have 
marked “ X "’ and of the size here stated : 


| Aute Boat ] Racing Boat 
Auxiliary Runabout 
Cruiser Str.Paddle Wheel 
Fish Tug Tug Boat 
Open Launch Work Boat 
Length Beam 
Draft Speed desired 
Name 
Address 


THE STRELINGER 171-175 Woodbridge W., Detroit, Mich. 
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HIE DRAFTSMAN 


Will INSTRUCT PERSONALLY a 
limited number selected, ambitious men in 
Practical Drafting, Detailing, Designing 
Draftsmen Drawing $125-$150 Monthly 
Are NOT MADE in Schoolrooms, 
Are NOT MADE by reading books, 
Are NOT MADE by making Copies, 
Are NOT MADE at home drawing pictures 


from printed book lesson. 
LET ME TELL YOU: 
It requires actual, practical, up-to-date 
DRAFTING-ROOM WORK to train YOU 
to gain the PRACTICAL EXPERIENCE 
that your employer will demand of you. 


FREE 


This $13.85 


DRAWING 
OUTFIT 


ena Free Position. 


As Chief Draftsman of Engineering firm I know 
exactly the Quality and Quantity of PRACTICAL 
training, knowledge and actual up-to-date experience 
(not school knowledge) you must have, in order to obtain 
a good position and advance to highest salary. 

I i INSTRUCTION UNTIL COMPETENT and 
8'V€ PLACED in POSITION at above Salary. 

DON’T waste TIME and MONEY trying to learn 
from books or printed “STUFF” you can only learn on 
PRACTICAL WORK which I furnish you. 


Address CHIEF DRAFTSMAN 
Div. 19, Eng’s Equip’t Co. (Inc.), Chicago 


Please Mention Popular Mechanics 
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Sharpen Tools 
30 Days FREE 


Cut shop costs—make work easier 


Don’t waste hours sharpening tools when you 
can do the toughest grinding or sharpening job 
on this grinder in a few minutes. Keen tools 
make all your work easier and help you do more 
work in shorter time—don’t take my word— 
take this machine 30 days in your own shop and 
then, if you wish, send it back at my expense. 


DIMO-GRIT — “the wheel for steel” —25 
times faster than grindstone — 10 times more 
efficient than emery—will not draw temper 


DIMO-GRIT, the new artificial diamond abrasive, is a twin 
product of carborundum, but DIMO-GRIT is especially suit- 
able for steel, leaving the smoothest, keenest edge—cuts 
hardest steel as emery does soft copper. It peels steel away 
in tiny shavings instead of wearing it away like grindstones 
or emery wheels—never glazes—no heat developed—no 
need of hard pressing, or water cooling—no danger of draw- 
ing temper. Genuine South African diamonds could cut steel 
no quicker. Outwears any number of emery wheels and 
grindstones. Carborundum wheels furnished if wanted. 


Luther “Hummer” 


Grinder 


Engine and foot power—built all of 
steel—absolutely rigid—shaft drive like 


Saw 


A Work Shop 
in Itself 


With the 16 extra 
attachments the 
Luther “Hummer” 
can be converted 
into jig and circle 
saw, turning lathe, 
force feed drill, disc 
polisher, etc. If you 
bought machines to 
do the work these 
attachments do, 
they would cost a 
large amount, but, 
by getting the 
“Hummer” Grinder 
and the attach- 
ments youcan 
equip a workshop 
at low cost. 


Dimo-Grit 
Sharpening Stones 
Ask your dealer for 
DIMO-GRIT Sharp- 
ening Stones— the 
fastest, smoothest 
stones for steel. 
Look for the name 
DIMO-GRIT on the 
stone. 


automobile—dust-proof ball bearings— gravity lubrication 
—runs 4000 revolutions by foot power—easy as sewing 
machine—guaranteed five years—nothing to wear out. 


Complete Shop Assortment 
Sent on 30 days Free Trial 


Including 14 sharpening attachments and accessories, pro- 
viding for every grinding, sharpening and polishing need. 
Tool rests and attachments enable anyone to sharpen twist 
drills, gum saws, etc., as well as a high paid mechanic. We 
guarantee this outfit to cut shop costs and increase amount 
of work turned out, making work easier at the same time. 


Return this Coupon for 30 o 


Days FREE TRIAL OFFER ,@ 


You do not put yourself under any obliga- Coupon 
tions by returning thiscoupon. We will LUTHER 
send our 30 days Free Trial Offer, and 40 , 4 penne 

1009 Michigan St. 


page Book reprinting McClure’s Mag- a 
azine article about artificial diamond 
abrasives. Return this coupon, get 

full information and pick out the Ofer 
outfit for 30 days free trial. Free Book. 


Luther Grinder 
Mfg. Co. 


1009 Michigan St., 
MILWAUKEE, WIS. 


Milwaukee, Wis. 


Please send at no cost or 


W. F. MALL PRINTING COMPANY, CHICAGO 
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The Largest Electric Sign 
Ever Built 


The above photograph shows the monster Kellogg 
Toasted Corn Flake electric sign on the top of the 
Mecca Building, at 48th and Broadway, New York. 


This sign is 106 feet wide and 80 feet high—the 
letter “K” in Kellogg’s is 66 feet high—the boy’s 
head and the package are 40 feet high. 


Eighty tons of structural iron 
were required for the frame 
ms work, making necessary six 
BUILDINGE = mammoth trusses to distrib- 
NTIMES SQUARED ute the weight and wind 
stress over the building. 
A mechanical device changes 
the boy's face and the heading. 


h i the headi 
The immensity of this sign can best be Want Kellogg's.” 


appreciated by the picture above showing then smiles and the heading 
the signin course of construction. Look reads “I Got Kellogg's.” The 
closely and you will be able to make sign portrays a true story told 
out eighteen men working on the frame. in millions of homes daily. 


i\ 
| went _ TOASTED) 
CORN 
| CORNET 
i 
| 
ECCA BUILDING ida | 
Rimes squares pee ai 
#2 
| 
COne 4 
Planes 
4, 


. 


